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10005] As an example using another method for forming a pattern for a T^J'L, , ^ 

conductive pattern by using a photoresist is known. In this n^thoTa^ubs^ato^^ 

thereon or having a photoresist provided on a dry film attached^eVe^o^^^h T^" ZT* 

or an AfeOg substrate, and a combination of an alcohol or an amine witha platinum sub^e whfch!-!^ 2 ^ 
for example, by a photolithography process. Although the monomoleculaSen^ 

[0009] To realize a full color organic EL element, it is presently necessary to arrange organic light emitting layers 
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thus pa«em,„ g by vapor deposttten falls to achteve ZESS^SS^^ * Tf* 

process, and light emiLg* material 

K-^-SS^^ a " d — «*• P«P— as a 

<"-P<^P-'sby^^ 

as an adjacent layer by a vacuum deposition method anspornn9 or9an,c *#* emlnin 9 layer of blue color Is formed 
SUMMARY OF THE INVENTION 

S^tSSS use^abr^^^ ^ ^ * <-"*«** and 

comp.^ed^cess stejs ^'e^^aS*^ 

S!?, P, T«2Ti 7?!r> ^ ™ ^ ' 0 "" a Pa "^ - aTb^b^ToX data °' ^ 

10019] A third object of the invention is to provide an organic EL element Mvat^^nS-. T u 

member having the graft chain on a su^S i e a l^! L° "^T T accom P'*"^ by applying a 
receiving material, the conductive pattern maS i„d ,L ^ *T" B . SUrface *e visibte Image 

characteristics thereof, whereby iTESH? t 2j£2ff ©lenient as a member corresponding to the 

can be attained by provldlno an^oVrSS EKISSi. if?* 6 : '° Und *" " rSl ^ <* ,he inven ««»n 
visbie image rec7h£ g n*^^^^ *-» Ctei " ° n * «W* «- «*» the 

£53 ^° fder ,0 attain 1,16 firet ° bject of the ,nven0on - lhe ^Pects are provided 
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£0025] It Is preferred In the visible image receiving material of the invention that the hydrophllic graft chain is bonded 
to a surface of the support or a surface of an intermediate layer provided on the support at an end of the graft chain 
and a graft portion exhibiting hydrophilicity Is substantially not crosslinked. 

£0026] It is preferred In the visible image receiving material of the invention that the intermediate layer comprises a 
layer containing a compound exerting a polymerization Initiating function. 

£00271 It Is preferred in the visible image receiving material of the invention that the Image receiving layer comprises 
a layer that receives an aqueous Ink. ^ 
£0028] It Is considered that because the visible image receiving material of the invention has a hydrophllic graft chain 
having high mobHity in the image receiving layer, it has a considerably high absorption rate of an ink. is excellent in 
drying speed, and shows less broadening of dots (blur), in comparison to the conventional image receiving material 

per unit area Is large. It shows a high dot concentration to sharpen the colors. 

£0029] In the image receiving layer having a hydrophllic graft chain in the visible image receiving material of the 
nvention me hydrophllic graft chain is directly bonded to the support. Therefore, upon attaching an ink to the surface 
thereof, the ink Is ionical ly adsorbed to a hydrophllic group of the hydrophilic graft chain Immediately and is firmly fixed 
thereon, to form a uniform image having a high density. As a result, even thought the image receiving layer itself Is a 
thin layer, an image, excellent In sharpness and color tone can be formed. 

[0030] Accordingly, the visible image receiving material of the invention can be used as an image receiving material 
for vanous kinds of printing method using an ordinary aqueous ink. Among these, it is particularly preferably used in 
an apparatus using an aqueous ink having a low viscosity, such as an Ink-Jet recording apparatus 
£0031] As a result of earnest investigation made by the inventors paying attention on the strong ionic adsorptivity of 
the hydrophiiic graft chain, the second object of the invention can be attained in such a manner that a member having 
surface hydrophilicity containing the hydrophilic graft polymer chain is used, and a conductive material is locally applied 
and adsorbed to the member having surface hydrophilicity. whereby the conductive pattern material of the invention 
has been completed. 

£0032] In order to attain the second object of the invention, the following aspects are provided 

£0033] The invention relates to a conductive pattern material comprising a member having surface hydrophilicity 

comprising a support having at an entirety of at least one surface thereof a hydrophilic graft chain, and a conductive 

material layer formed thereon comprising a conductive material locally applied and adsorbed thereto. 

£0034] It is preferred in the conductive pattern material of the invention that the member having surface hydrophilicity 

comprises the hydrophilic graft chain bonded to a surface of the support or a surface of an intermediate layer provided 

on the support. . 

-£0035]- It is preferred in the conductive pattern material of the Invention that the hydrophilic graft chain is bonded to 
a surface of the support or a surface of an intermediate layer provided on the support at an end of the graft chain and 
a graft portion exhibiting hydrophilicity is substantially not crossfinked. 

£0036] It is preferred in the conductive pattern material of the invention that the conductive material is conductive 
fine particles. 

£0037] It is preferred in the conductive pattern material of the invention that the conductive material layer is formed 
by discharging the conductive material in a fluid form from an ink-jet recording head in a pattern using an ink-Jet recording 
apparatus, to locally apply the conductive material to the member having surface hydrophilicity. 
£0036] As an embodiment of locally applying the conductive material to the member having hydrophilicity in addition 
to the foregoing embodiment of discharging the conductive material in a fluid form to a pattern form by using an ink- 
jet recording apparatus, such embodiments are preferred in the invention, as an embodiment of forming to a film having 
a pattern form by using a mask pattern by the known film forming method, such as a gas phase accumulating method 
(gas phase method), an embodiment using the known partem printing method, such as screen printing, and an em- 
bodiment of printing a sheet having a conductive thermal transfer layer coated thereon to a pattern form by using a 
heat-sensitive image forming element. 

£0039] While the function of the conductive partem material of the invention is considered as follows while it is not 
completely clear. The conductive pattern material of the invention uses the member having surface hydrophilicity having 
a hydrophilic graft polymer chain directly and chemically bonded to the support. Upon attaching a conductive material 
for forming wmng on the surface thereof, the conductive material is ionically adsorbed to the hydrophilic graft polymer 
chain through polarity mutual action based on the hydrophilic group present in the hydrophilic graft polymer chain and 
the molecules adsorbed are firmly fixed In the form of a substantially monomolecuiar film to form a uniform layer having 
a high density. As a result, the layer exhibits high strength and high wear resistance even with a thin film, and thus a 
wiring pattern without disconnection can be formed. 

[0040] Because the hydrophilic graft polymer chain in the conductive pattern material of the invention has high mo- 
bility, it has such characteristics that in comparison to the case where conductive fine particles are adsorbed on an 
ordinary crosslinked polymer film, the adsorption rate is significantly large, and the amount of conductive fine particles 
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fi£3 !" ort,ertoanainthe third object olthe invention, the following aspects are provided 

10045, The .nvention reiates to an organ* EL e.ement of a firs, SgS^SS^ foiiowing order 

a substrate having a Bret electrode formed thereon 

a hydrophilic surface having a hydrophilic graft Win provided on the substrate 

hy^ph^an^hW^PlJ. P ^ ^ EL °' ,he inve "' to " «— V 

[00S2J Because the hydrophilic graft chain in the invention has high mobility it has such chan«.«rteH~» *.«,.. 
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formed only on the light emitting region and can be firmly adhered to the substrate material A^mi™^ .k 

10054] ^preferred embodiment of a pro^^ 
forming a first electrode on a substrate 

SUSS," hydr ° PhBIC 6UrfaCe haV,n9 * hydro P h,,ic 9' a « chai " o" su^te having the first electrode fonned 

o°rSc ? ^ d „^ ° n ^ B9W •sy-orme purre, organ* compound layers morgan 

(00551 A second embodiment of the organic EL element of the Invention comprises m the following order 
a substrate having a first electrode formed thereon, 

a surface at which formation of a hydrophilic/hydrophobic region by application of enerav Is oossihie n, nuW ^ „ 
the substrate (hereinafter, also referred to as a -graft surface^ appacauon 01 ener W b possible provided on 

Ste^^yr* ? m 1 Un « ' ayer inch * ,n 8 an °^an«c light emitting layer provided on the hydrephiUc reaion 
1 I . ? e0 ' °?J hB ** e,eC,f0de by ""agewise application of energy on the graft sUrf^Tand 
a second electrode provided on the organic compound layer. surface, and 

S a r 9ro ! ,P< * carboxytete ester group and an alkoxyalkyl ester group. « secondary alkyl- 

^in arfd ora 0 S^ mP T d '^9 a functional group whose hydrophilicit^ydrephobiclty is changed by 

10059] A fourth embodiment of an organic EL element of the invention is an organic EL element of the ^ ^ 
bodunent. ,n which the hydrophilic region is fonned by imagewise irradiation ofTradiaflon « f on a sum^° 
been in contact with a hydrophilic compound having a polymerase group ^ ^ ^ 9 

10060] It ispreferred in the organic EL element of the fourth embodiment that the hydrophilic reaion is torn** «« « 

SrtrrefenT^r 'T fmMkm initiaen9 fUnC,ton Whfch 'ayerJs'Se^ onTe f^eSroT 

C2 h * P re,e,Tea ,n the ° r 9an.c EL element of the second embodiment that the organic compound law itetomZ 

C0063] In the organic EL element of the third embodiment of the invention, a hydrophilic reaion a hvdronhohSr 

SSL f 7 T,e . hydr °P nobic "*» '""^ton as a partition among the pixels to improve accuracy (uniformity) uoon 
SSn ^ PWe ^ Furthemlore - a P artittoa ««i be formed only on the hydrophobteregion. «P°" 
subthL * LSXT C T P T d ' T'" 9 3 P ° ,arity ^s-s' 0 " 9~"P «s bonded, for example, at an end thereof to the 
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hydrophilidty and exhibits excellent durability. 

[0066] The polymer compound having a polarity conversion group in the organic EL element of the third embodiment 
of the invention and the hydrophilic compound in the fourth embodiment has a graft chain structure having high mobility, 
whereby the hydrophiltc region has a significantly large adsorption rate, a large water amount to be retained per unit 
5 area, and excellent vertical permeability, in comparison to the affinity of the known ordinary crosslinked polymer film 
with water molecules. 

[0067] Therefore, upon forming the hydrophilic organic compound layer as an upper layer of the hydrophilic region, 
a composition for forming the organic compound layer is quickly penetrated into the layer having the polymer compound 
forming the hydroph ilic region (hydrophilic graft polymer layer) , and the organ ic compound layer after formation is firmly 
10 adhered to the substrate material. Accordingly, the organic EL element of the invention realizes high adhesion strength 
of the pixels to exert excellent durability. 

[0068] Preferred examples of a process for producing the organic EL element of the invention include the following 
production processes (3) and (4). 

[0069] The process for producing an organic EL element (3) comprises the steps of: 

15 

forming a first electrode on a substrate, 

forming a surface having a polymer group having a functional group whose hydrophilicity/hydrophobicfty is changed 
by heat, an acid, or a radiation ray on the substrate having the first electrode having been formed, and applying 
heat, supply of an acid or irradiation with a radiation ray imagewise to the surface to change hydrophilidty and 
so hydrophobicity of the surface, so as to form a hydrophilic region, 

forming at least one organic compound layer including an organic light emitting layer on the hydrophilic region, and 
forming a second electrode on the organic compound layer. 

[0070] The process for producing an organic EL element (4) comprises the steps of: 

25 

forming a first electrode on a substrate, 

forming a surface in contact with a hydrophilic compound having a porymerizable group on the substrate having 
the first electrode having been formed, and imagewise irradiating the surface with a radiation ray to form a hy- 
drophiltc region on the first electrode, 
30 forming at least one organic compound layer including an organic light emitting layerion ttieJiydraphtlic region, and 

forming a second electrode on the organic compound layer. 

[0071] It is preferred in the organic EL element of the invention that the organic light emitting layer or the plural 
organic compound layers including an organic light emitting layer is formed by an ink-jet method or a pattern printing 
35 method. Uniform and local pixels having high sharpness can be obtained by forming the organic compound layer by 
these methods. 

BRIEF DESCRIPTION OF THE DRAWINGS 
to [0072] 

Fig. 1 is a schematic cross sectional view showing an example of the first embodiment of an organic electrolumi- 
nescence element. In Fig. 1 , numeral 101 denotes an PET substrate, 102a denotes a transparent pixel electrode 
(red), 102b denotes a transparent pixel electrode (green), 1 02c denotes a transparent pixel electrode (blue), 103 
*5 denotes an Si0 2 insulating layer, 1 04 denotes a hydrophilic graft layer, 1 05a denotes an organic compound layer 

(red), 1 05b denotes an organic compound layer (green), 1 05c denotes an organic compound layer (blue) , and 1 06 
denotes an reflective electrode. 

Fig. 2 is a schematic cross sectional view showing another example of the first embodiment of an organic electro* 
luminescence element In Fig. 2, numeral 201 denotes a quartz substrate, 202a denotes a transparent pixel elec- 

so trode (red), 202b denotes a transparent pixel electrode (green), 202c denotes a transparent pixel electrode (blue), 

203 denotes a resin black resist, 204 denotes a hydrophilic graft layer, 205a denotes an organic compound layer 
(red), 206b denotes an organic compound layer (green), and 207c denotes an organic compound layer (blue). 
Fig. 3 is a schematic cross sectional view showing an example of the second embodiment of an organic EL element 
of the invention. In Fig. 3, numeral 301 denotes a PET substrate, 302a denotes a transparent pixel electrode (red), 

55 302b denotes a transparent pixel electrode (green), 302c denotes a transparent pixel electrode (blue), 303 denotes 

an Si0 2 insulating layer, 304 denotes an intermediate layer, 305 denotes a graft layer, 306a denotes a hydrophilic 
region (red), 306b denotes a hydrophilic region (green), 306c denotes a hydrophilic region (blue), 307a denotes 
an organic compound layer (red), 307b denotes an organic compound layer (green), 307c denotes an organic 
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compound layer (blue), and 308 denotes an reflective electrode. 

Fig. 4 Is a schematic cross sectional view showing another example of the second embodiment of an organic 
electroluminescence element. In Fig. 4, numeral 401 denotes a quartz substrate, 402a denotes a transparent pixel 
electrode (red). 402b denotes a transparent pixel electrode (green). 402c denotes a transparent pixel electrode 
s (blue). 403 denotes a resin black resist. 404 denotes an intermediate layer, 405 denotes a graft layer, 406a denotes 

a hydrophilic region (red), 406b denotes a hydrophilic region (green), 406c denotes a hydrophilic region (blue), 
407a denotes an organic compound layer (red), 407b denotes an organic compound layer (green), 407c denotes 
an organic compound layer (blue), and 408 denotes an reflective electrode. 

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0073] The invention will be described in detail below. 

1 . Visible Image Receiving Material 

[0074] The visible image receiving material of the invention comprises a support having on at least one printing 
surface thereof an image receiving layer having a hydrophilic graft chain. The image receiving layer will be described. 

1-1. Image Receiving Layer having Hydrophilic Graft Chain 

[0075] the image receiving layer having a hydrophilic graft chain in the visible image receiving material of the In- 
vention may be formed by bonding the hydrophilic graft chain directly to the surface of the support, or may be formed 
by forming an intermediate layer, which Is liable to be bonded to the hydrophilic graft chain, on the surface of the 
support, and then grafting a hydrophilic compound to the intermediate layer. Furthermore, the image receiving layer 

2* in the visible image receiving material of the invention includes those produced in such a manner that a polymer having 
a hydrophilic graft chain bonded to a stem porymer compound or a polymer having a hydrophilic graft chain bonded 
to a stem polymer compound and having a crosslinkable functional group introduced thereto is coated or coated and s 
crossJinked to arrange the layer on the surface of the support, and those produced in such a manner that a composition- 
containing a hydrophilic graft chain having a crosslinking group at an end thereof and a crosslinking agent is coated 

30 or coated and crosslinked to arrange the layer on t^ 

[0076] The characteristic features of the hydrophilic compound in the visible image receiving material' of the invention 
include those features that an end or a side chain of the hydrophilic graft chain is directly and chemically bonded to 
the surface of the support or the surface layer of the support, but the graft pbrtlbnexhiblting hydrophilicity is substantially 
not crosslinked. According to the structure, the mobility of the graft portion exhibiting hydrophilicity is not restricted, 

^ and the graft portion is not hidden in the firm crosslinked structure, so as to maintain high mobility. It is considered 
therefore that excellent hydrophilicity is exhibited in comparison to an ordinary hydrophilic polymer having a crosslinked 
structure. 

[0077] The hydrophilic graft chain generally has a weight average molecular weight Mw of from 50O to 5,000,000, 
preferably from 1 .000 to 1 ,000,000, and more preferably from 2,000 to 500,000. 

«> [0078] In the visible image receiving material of the invention, (a) an embodiment where the hydrophilic graft chain 
is bonded directly to the surface of the support or to an intermediate layer provided on the surface of the support is 
referred to as "surface graft", and (b) an embodiment where the hydrophilic graft chain Is introduced into the polymer 
crosslinked structure is referred to as a •hydrophilic graft chain-containing crosslinked hydrophilic layer*. In the inven- 
tion, the support and an assembly containing the support having the intermediate layer provided thereon are referred 

45 to as a "substrate material". 

1-1-1. (a) Production Method of Surface Graft 

[0079] A method for producing the surface having a hydrophilic group contained in the graft chain on the substrate 
material includes two methods, i.e., a method of attaching the graft chain to the substrate material by a chemical bond, 
and a method of polymerizing a compound having a polymerizable double bond with the substrate material as the 
starting point to form the graft chain. 

[0080] The method of attaching the graft chain to the substrate material by a chemical bond will be described. 
[0081] In this method, a compound having a functional group capable of reacting with the substrate material at an 
end or a side chain of the graft chain is used, the functional group and a functional group on the surface of the substrate 
material are subjected to chemical reaction to conduct grafting. The functional group capable of reacting with the 
substrate material is not particularly limited as far as it can be reacted with the functional group on the surface of the 
substrate material, and examples thereof include a silane coupling group, such as alkoxysilane, an isocyanate group. 
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P-e^nfcacid.saC^ 

u^^ 

Kdin^ 

polymerization method, an active species formed £ tnTsIrta^ T^SS^Tf^ " *? SUrfaC ° 9raft 
irradiation of a plasma, irradiation of light and heating, Z^^^I^Tb^^^ ^ ^ 

• Layer exhibiting Polymerization Initiating Function - 

[0090J Upon producing the surface graft, it is preferred to provide on the surface of me support, as an intermediate 
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$22 H ZZ. T 9 " polymer,z ° , ' on ,ni,iaBn9 ' Unc0on havin 9 8 P«"ymeri Z able compound and a polymerization 
t S 8 COm P° und exhibHin 9 a Polymerization Initiating function through application of energy. 7*e 
5 ZZ£ ayer can be formed ,n such a manner that the necessary components are dLorvid In a solvent c^abte 
of d.ssolving<he components and providing on the surface of the support by such a method as coating, and ihe film 
Is hardened by heating or light irradiation. a ,,m 

(i) Polymerizable Compound 

The polymerizable compound used in the intermediate layer is not particularly limited as far as it has good 
adhesion property to the support and can conduct addition with the hydrophilic compound having a polymerizable 
fZL?!^ there ° f conlalned ln ***** through application of energy, such as 

irradiation of activat ion fight, and a hydrophobic polymer having a polymerizable group in the molecule is preferred. 

Specific examples of the hydrophobic polymer include a diene homopolymer. such as polybutadiene, poMso- 
prene and I polypentadiene, and a homopolymer of an ailyl group-containing monomer, such as ally! (meth)acrylate 
and 2-alryloxyethyl methacrylate; w w 

a two-component or multi-component copolymer containing a diene monomer or an allyl group -containing 
monomer, such as polybutadiene, pofyisoprene and polypentadiene, as a constitutional unit with styrene a 
(meth)acryfate ester, (meth)acrylonitnle and the like; and ' 
a linear polymer or a three-dimensional polymer having a carbon-carbon double bond in the molecule such 
as unsaturated polyester, unsaturated polyepoxide, unsaturated polyamide, unsaturated polyacryl and hioh 
density polyethylene. ^ 
The term "(meth)acryl a used herein means both or one of "acryP and "methacryT. 

The amount of the polymerizable compound in the intermediate layer is preferably from 0% to 100% by 
mass, and more preferably from 1 0% to 80% by mass, in terms of solid content. 

(ii) Polymerization Initiator 

In the intermediate layer of the visible image receiving material of the invention, a polymerization initiator Ion 
exhibiting a polymerization initiating function upon application of energy is preferably contained. As the polymer- 
izationinitiatorusedherein.forexarr^le.thermalpolymerizatio initiators and photopotymerization initiators which 
have been known in the art, capable of exhibiting a polymerization initiating function upon irradiation of activation 
light, heating or irradiation of an electron beam can be used f after appropriate s¥^ photopol- 
ymenzation. which shows a larger reaction rate (polymerization rate) than thermal polymerization is' preferred 
from the standpoint of production suitability, and thus a photopolymerization initiator is preferably used 

The photopolymerization initiator used in the surface graft polymerization method by application of energy is 
not particularly limited as far es it is active to irradiated activation light, and can polymerize the polymerizable 
compound contained in the intermediate layer and the hydrophilic compound having a polymerizable group at an 
end or a side chain contained in the upper layer, and examples thereof include a radical polymerization initiator 
an anionic polymerization initiator and a cationic polymerization initiator. 

Specific examples of the photopolymerization initiators include acetophenones, such as p-tert-butyltrichloro- 
acetophenone. 2,2'-diethoxyacetophenonea*d2-hydro^ such ^ ^n- 

zophenone, 4,4'-bisdimethylaminobenzophenone, 2-chlorothioxanthone, 2-methylthioxanthone. 2-ethylthioxan- 
thone and 2-isopropylthioxanthone; a benzoin ethers, such as benzoin, benzoin methyl ether, benzoin isopropyl 
ketoTO ^ ben2 ° ln feobutyl etner; and benzylketals. such as benzyldimethylketal and hydroxycyclohexylphenyl 

The amount of the polymerization initiator in the intermediate layer is preferably in a range of from 0 01 to 20% 
by mass, and more preferably in a range of from 0.1 to 1 0% by mass, in terms of solid content 

A solvent used upon coating Ihe polymerizable compound and the polymerization initiator is not particularly 
limited as far as it can dissolve these components. Solvents having a not too high boiling point are preferred from 
the standpoint of easiness of drying and workability, and those having a boiling point of about from 40 to 1S0*C 
can be selected. 

Specific examples thereof include acetone, methyl ethyl ketone, cydohexane, ethyl acetate, tetrahydrofuran 
toluene, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol dimethyl ether pro- 
pylene glycol monomethyl ether, propylene glycol monoethyl ether, acetylacetone, cyclbhexanone methanol' eth- 
anol. 1 ^iethoxy-2-propanol, 3-methoxypropanol. diethylene glycol monomethyl ether, diethylene glycol monoethyl 
ether, diethylene glycol dimethyl ether, diethylene glycol diethyl ether, propylene glycol monomethyl ether acetate 
propylene glycol monoethyl ether acetate and 3-methoxypropyl acetate. 

These solvents may be used solely or after mixing. The concentration of the solid contents in the coatina 
composition is suitably from 2 to 50% by mass. 
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™.™ ^T ^, T V I ° te,m8 °' the after d, V ln 9- Wh *" *• coating amount is less tnaTo m 

H^l t" "f^" 9 ' UnCtk,n Cannot be e * hiW,a ° «o cause insufficient granTg ot tt,e hy- 
drophlfc compound, and thus there is a possibility to fail to obtain the desired hydrophilicity When the co!£o 

th— rr^^^ 

in Partteular. when the film is dned by heat and then preliminarily hardened by irradiation of light it is oratem* 
since the hardening of the polymertzable compound is previously carried out to a JnZeSeT^e^^t 
phenomenon can be effectively prevented that the intermediate layer itself is peeled onaft^lnJT^^Z. 

ESSE- T'TS rvrr irramaon of " 9ht b used ,or tha , i2ESSX!£S , S 

having been described for the photopolymerization Initiator. wing is me same as 

The conditions of the heating temperature and the heating time can be selected in such a manner that the 
coafing solvent is sufficiently dried, ft is preferred from the standpoint of production suftabX that™ d^lem 
peratura Is 1 00-C or less, and the drying time is 30 minutes or less, and it is mom preferred that thT a£S teT 
perature is from 40 to 80-C, and the drying time is 10 minutes or less Preferred ,hat ,he * yin9 ,env 

Upon irradiation of light to be carried out after the heat drying, a light source used for tormina the 

that the pofymenzable compound present in the intermediate layer is partly radfcalty polymerized but Is not ,^ 

»"e bond between the active point of the intermediate layer and the graft chain formed bv 
cShTin^Lv „ S ,Z^, °' , ^" radia,to " °' "9 ht b P"*«** 30 minutes or less whHe it vaSe depeSS 
on the intensity of the light source. As a target of the preliminary hardening, for example, the film remainteTraUo 
«"orsolventwashingis10%ormore,^^ 

(Application of Energy) 

IrZZLf?!!*^* °u He meth0d f ° r app,ying ener9y USed for ,omiin 9 ,he hydrophllic surface In the invention include 
a method of heating the whole surface and a method using in-adiation of a radiation my sJchas who te surfncI^rtT 

Sr^ , i a ^ S 1i n,OCOn£iderati ° n »*«"«Po*m«ization function of the compound exhtoi^e^en^ 
function contained in the intermediate layer is exhibited to activate the initiator. polymerization 

ESd e * amp,es of ,ha ex P° sure and hating measure include irradiation of light, such as those using an 

infrared laser, an uttraviolet ray lamp and visible light, irradiation of an electron beam, such as v ray and apSion 
o heat energy, such as utilization of a thermal head, a heat mil and a heating zone using a nonXon^ I neata^ hot 
air Examples of the light source therefor include a mercury lamp, a metal halfde lamp, alano^amp Tests' 
and a carbon arc lamp Examples of the radiation ray include, an electron beam. Xray, a^T5*a^S 

100941 Examples of the laser used for laser exposure include a gas laser, such as a carbon dioxide laser a nUrorL 

and a Nd/YAG laser, a semiconductor laser, such as a GaAs/GaAIAs laser and an InGaAs laser and an e.rimer i«er 
such as a KrF laser, a XeC. laser, a XeF laser and an Ar 2 laser. Among these. m JS££Z SL andT US 

XS^T' SUCh ^ 8 ,aSef> ^ min9 8n Wrared ray haVi " 9 8 W8Vaten * h * ^"toWnZ 

IZte sulac^hf ^T' 68 orspecihc embodiments generally employed include direct or indirect heating on the 
w£h » h k^ f 8 hea, ' n9 apparatUS ' ^""'"S ensure with an infrared laser, and exposure on the whole surtax 

S2t*E EtTi ^ h r P ° SUre> SU ? 88 8 Xen ° n dfeCh8r9e tern * and exposure v^an infrared S 
222»h h where the exposure is carried out with activation light, an ultraviolet ray and vistole light are 
preferred, and exposure with an ultraviolet ray is particularly preferred from the standpoint that ft is exceltenHn noh^n! 
m„ot 0n ThC prinC,pa ' waveten 9- of the activation light is preferably from Z T Zo i P ^ 

hT?h!r Ex8mptes of 106 "*« sooree "soo" f or Irradiation of an ultraviolet ray include a low pressure memurv lamp a 
high pressure mercury temp, a fluorescent lamp, a xenon temp, a carbon arc lamp, a tungsten 300^1^^ 
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sunlight. 

polymerfcable group to obtain a visible image V^eM^,!^ n2ed T hyoTophllfc compound having a 
dropninc graft chain having high mobilfty In a ^ reCeMn9 ,ayer eon, " h ""0 * "V 
group on a side chain thereof is s^^erZ ZZ^^T 'n hydrophilic compound having a potymerizabte 
the side chain of the graft chain bonded to^the surffce oKSlEff f 1 T** '° P 0 *™** 0 '* 9«>up <>" 
structure. Thus, the hydrophilic graft havino htah mnhn^ * '° ,0m a 9 raft < !ha '" having a branched 

and therefore, higher hydroph^Sted ^ ^nentially .mproved in fomration density and mobility. 

1-t-2. (b) Production Process of Hydrophilic Graft Chain^ontaining Crosslinks Hydrophilic Layer 

known as a synthesis methodTof i ^po.^ and tl SchaS J ^ a method that fe 9enera.ly 

are disclosed in "Graft Jugo to sono Cvo^S ^ 

Kobunshi Kankokai Co. LW 19^ a 2- S SToi^^ " 8 ^P 1 " 53 " 0 " 8 ". «* P«n,lo Ide. published by 

™ome^ 

poiymer Is copolymenzed with a stem pol^r Scro^r^K ^» k h k r " "J*" P °* rm " ; a,4d (3 > 8 branch 
* the invention can be produced by any of thThreTm^m^TrS^I^hl*?^ ^ reC8M " 9 ta 

useful from the standpoint of ^^^^^ 

using a macromer is disclosed in "Shin K^Z^en^ m^^^ 2" ° f 0,6 ^ Chafn * 

action of Polymers, edited by Society of Polymer Scfence ^21fS22^ ^xpei^ntation) 2. Synthesis and Re- 
ateodisclosedindetaBin-MLomo^ 

Yamashita. published by IPC. Ud (1 98?) (Chemistry and Industry of Macromonomers). by Yuya 

— «° ^ ^^^SeSTi ' 2 - aC ^ am « e - 2 — -Vpmpane sulfonate 
acid; a suifonate^ased macromer denved ,Z^"~^ 

styrenesulfonic acid and salts thereof an amicte-hT,^ ™ . ^ 2-acrylamide-2-methylpropane sulfonate and 

-nethacry, amide; an -ideS^ 8uch - acrylamide. and 

lacetamide and N-vinylformamide; a macromer d7r^dtem I m^Zl™ °? 8 T monomer, such as N-viny- 
yethyl methacrylate. hydroxyethvl achate a^ oX-^fi ™ m ° nomer conta,n,n 9 a 3~up. such as hydrox- 

conteining an loxy gmupTr?n 

acrybte and polyethylene glycol aeXe A ^monf™ *h2£ methoxyethyl aciylate. methoxypolyethylene glycol 
^ can a,sote useful u^da^a^ g .yco. chain or a po^propy te ne g£o, 

p^rrr^ ^roph.,, 

monomer having a reactive functional groupTsSeSe ^^oT^T^" '^T^^ with another 
thesteed and a crosslinking agent capable of reactf n^f* If* ^P 0 ^*'; and then the graft copolymer thus syn- 
on the support, followed bv croTsli^ 8 ^ Ll 1, k ^ T aC " Ve ,unc « iona, 9™P of the copolymer are coated 
polymer taving a pl.ofocXT^^^ heat °' the'rnethod. a graft 

andmegraftpoVerare^f^e^ "? "» ~« 

pa^preferabVinarangeoffmrnO, ^M^^^";^- 
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can be obtained in the foregoing thickness range. 

J0107J In the case where the hydrophilicity of the surface of the substrate material is high, it is not necessary that 
the whole surface of the substrate material is completely covered with the graft chain. In the case where the graft chain 
,ntroduced to »>e surface of the known hydrophilic substrate material, the effective hydrophilicity and ink receivina 
property can be exhibited by introducing the graft chain to only 0.1% or more of per the total surface area. The graft 
fmZ p ^ ferably introd "«* "> 1 % or more, and particulariy preferably 1 0% or more, per the total surface area 
[0108] 'nanotter embodiment oftheproducnon of the hydroph^^ 

receiving material of the invention, the hydrophilic surface (image receiving layer) that can be applied to the visible 
fu^T'™ 9 ° f thS lnventlon 080 be ° btelned in «"e following manner. A polymer compound including a 

functional group that changes the hydrophobic nature thereof to hydrophilicity by application of energy, such as heat 

anSt^r f rad, ,t ton fay ' 18 P,OVlded 00 * e Support by ,he surface 9 raft «"•»«' ooscribed in the foregoing, 
and the 8urface of ^ suppor1 fe men t0 application of eneray . ^ hvdropnllJc membef ^ be J^* 

to the image receiving layer of the invention and is disclosed in detail in Japanese Patent Application No. 2001 -355074 
which is made by the inventors and incorporated herein by reference. ' 



1-2. Support 



[0109J The support used in the visible image receiving material of the invention is a support having such a surface 
that the end or the side chain of the hydrophilic compound having the polymerizable group can be chemically bonded 
thereto directly or through the stem polymer compound. The support itself may have such characteristics or in alter- 
native, the intermediate layer having such characteristics may be provided on the support (substrate) 



1-2-1 . Support Substrate 



101101 The support substrate used in the visible image receiving material of the invention is not particularly limited 
and can be appropriately selected from the known materials depending on purposes. Examples thereof include films 
and shee s ormed with such materials as paper, a synthetic polymer, a metal, a cloth and glass. Among these, films 
and sheets formed with paper or a synthetic polymer are generally used. Examples of the paper include pub paper 
synthehc paper formed with polypropylene or the like, mixed paper formed with a synthetic resin, such as polyethylene' 
and natural pulp. Yankee paper, baryta paper and coated paper (particulariy east-coat paper). Examples of the synthetic 
pdymer include polyethylene terephthalate, polycarbonate, polyvinyl chloride, polystyrene, polypropylene, polyimfde 
ST ^ 88 WaCe,yl ce,,u,ose > A P^nt. such as titanium oxide, maybe contained in the s^thetteToLner 
101111 The films and the sheets may be laminated with a synthetic resin, such as polyethylene, on at least one 
surface thereof, and may be coated with a hydrophilic binder and an antistatic agent, such as a semiconductive metallic 
ox.de. e.g., alumina sol and tin oxide. In the invention, the supports disclosed in JP-A No. 62-2S31S9 pages (29) to 
(31) can also be used in addition to the foregoing supports. The thickness of the support is not particulariy limited and 
can be appropriately selected depending on purposes, and it is generally about from 50 to 300 pm. and preferably 
from 1 00 to 200 |xm. 

10112] In the case where a metallic sheet is used as the support, the metallic sheet (such as an aluminum plate) 
may be subjected to the known surface treatment, such as a surface roughening treatment and an anodic oxidation 
treatment, depending on necessity. 

[01 1 131 In the case where a plastic film, such as a polyester film, is used, it is preferred to use those having been 
receMn ll° & r ° U9henln9 treatment from tne standpoint of formability and adhesion property of the image 



receiving layer 
[0114] In the 

satisfies the following conditions 



[0114] In the case where a support having a roughened surface is used, the surface property thereof preferably 
i the followino conditions r 1 



[0115] As preferred conditions of the support having a roughened surface, in the parameters of tow-dimensional 
roughness, the center line average roughness (Ra) is from 0.1 to 1 jim, the maximum height (Ry) is from 1 to 10 urn 
the ten-po.nt average roughness <Rz) is from 1 to 1 0 urn, the average interval of irregularity (Sm) is from 5 to 80 urn' 
the average interval of local peaks (S) is from 5 to 80 urn, the maximum height (Rt) is from 1 to 10 urn, the center line 
peak height (Rp) is from 1 to 10 um, and the center line groove depth (Rv) is from 1 to 10 urn. The roughened surface 
of the support preferably satisfies at least one of these conditions and more preferably satisfies all the conditions 



1-3. Aqueous Ink 



[0116] An ink used for printing the visible image receiving material of the invention is not particularly limited as for 
as rt has an aqueous nature, and various kinds of the known aqueous inks can be selected depending on purposes 
Examples of an ink used in an ink-jet recording apparatus that is particularly useful for the printing means described 
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in the foregoing will be described below, but the invention is not limited to them. 
1-3-1. Solvent 

[0117J An ink for ink-Jet recording uses water as a liquid medium and may contain a water soluble organic solvent 
as a wetting agent for such purposes that the ink is prevented from drying, the dissolution stability of a colorant is 
improved, and the desired physical property of the ink is realized. Examples of the water soluble organic solvent Include 
a polyhydric alcohol alkyl ether, such as ethylene glycol monoethyl ether, ethylene glycol monobutyt ether, diethylene 
glycol monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol monobuty! ether, tetraethytene glycol 
monomethyl ether and propylene glycol monoethyl ether; a polyhydric alcohol aryl ether, such as ethylene glycol 
monophenyl ether and ethylene glycol monobenzyl ether, a polyhydric alcohol, such as ethylene glycol, diethylene 
glycol, Methylene glycol, poryethylene glycol, polypropylene glycol, 1 ,5-pentanediol, 1 ,6-hexanediol, glycerol, 
1,2,6-hexanetriol, 1 ,2,4-butanetriol, 1 ,2,3-butanetriol and petriol; a nitrogen-containing heterocyclic compound, such 
as N-methyl-2-pyrrofidone, N-hydroxyethyl-2-pyrrolidone, 2-pyrrojidone, 1 ,3-dimethylimidazoUdlnone and e-caprol- 
13 actam; amides, such as formamide, N-methylformamide and N.N-dimethylformamide; a amine, such as monoethanol 
amine, diethanol amine, triethanol amine, monoethylamine. diethylamine and triethylamine. a sulfur-containing com- 
pound, such as dimethylsulfoxide, suffolane thiodiethanol, propylene carbonate, ethylene carbonate, and Y-butyrolac- 
tone. 

» 1-3-2. Colorant 

[0118] As a_ colorant used in an ink-jet recording ink, dyes and pigments are used, and as the dyes/water soluble 
dyes that are excellent in water resistance and light resistance are used, which are classified into ah acidic dye, a 
direct dye, a basic dye, a reactive dye and an edible dye in the Color Index. Specific examples of the acidic dye and 
the edible dye include CJ. Acid Yellow 17, 23, 42, 44, 79 and 142, C.I. Acid Red 1, 8, 13, 14, 18, 26 27 35 37 42 
52, 82. 87, 89, 92. 97, 106. 111. 114, 115. 134, 186. 249. 254 and 289, CJ. Acid Blue 9. 29, 45, 92 and 249, CJ. Arid 
Black 1 , 2, 7, 24, 26 and94, C.I. Food Yellow 3 and 4, C.I. Food Red 7, 9 and 14. and C.I. Food Black 1 and 2 examples 
of the direct dye include C.I. Direct Yellow 1. 12. 24, 26, 33, 44, 50, 86, 120. 132, 142 and 144, C.I. Direct Red 1 4 
9, 13, 1 7, 20, 28, 31 , 39, 80. 81 , 83, 89. 225 and 227. CJ. Direct Orange 26, 29. 62 and 1 02. CJ. Direct Blue 1 , 2 S 
15. 22, 25, 71, 76, 79, 86, 87, 90, 98, 163, 165, 199 and 202, and CJ. Direct Black 19, 22. 32, 38, 51. 56, 71, 74, 75^ 
77, 154, 168 and 171 , examples of the basic dye include C J. Basic Yellow 1 JZ, 11 ,13, 14, 15, 19, 21 , 23, 24* 25 28 
29, 32, 36, 40, 41, 45, 49, 51, 53, 63, 64, 65, 67, 70. 73, 77, 87 and 91, CJ. Basic Red 2, 12. 13, 14,' 15. 18,' 22! 23' 
_24. 27, 29. 35, 36, 38, 39, 46, 49, 51„52,54, 59,j68,jB9,_70, 73, 78, 82, 102, 104, 109 and 112, CJ. Basic Blue 1 3* 
5, 7, 9, 21, 22. 26, 35, 41, 45, 47, 54, 62, 65. 66, 67. 69, 75, 77, 78, 89, 92, 93, 105, 117. 120. 122. 124, 129. 137. 141 \ 
147 and 155, and CJ. Basic Black 2 and 8, and examples of the reactive dye include CJ. Reactive Black 3 4 7 11* 
12 and 17, CJ. Reactive Yellow 1 , 5, 11.13. 14. 20. 21 . 22. 25, 40, 47, 51 , 55, 65 and 67, CJ. Reactive Red 1 , 14,' 17 
25, 26, 32. 37, 44, 46, 55. 60. 66, 74, 79, 96 and 97, and C.I. Reactive Blue 1 , 2, 7, 14, 15, 23, 32, 35, 38, 41 , 63, 80 
and 95. Among these, the acidic dyes and the direct dyes are preferred. 

[01 1 9] Examples of a dye that is developed particularly for ink-jet recording include PRO JET FAST BLACK 2 PRO- 
JET FAST MAGENTA 2. PROJET FAST YELLOW 2 and PROJET FAST CYAN 2, produced by Zeneca Corp. Examples 
of the pigment include an organic pigment, such as azo series, phthalocyanine series, anthraquinone series, quinacri- 
done series, dioxiane series, indigo series, thioindigo series, perylene series, isoindolenone series, aniline black, 
azomethine series, a rhodamine B lake pigment and carbon black, and an inorganic pigment, such as iron oxide! 
titanium oxide, calcium carbonate, barium sulfate, aluminum hydroxide, barium yellow, Prussian blue, cadmium red! 
chromium yellow and metal powder. 

1-3-3. Pigment Dispersing Agent 

[0120] A pigment dispersing agent may further be added in the ink-jet recording ink, and examples of the pigment 
dispersing agent include a hydrophilic polymer, such as a natural compound, such as a vegetable polymer, e.g., gum 
arabic, gum tragacanth, gum cyamoposls, gum caraya. locust bean gum. arabino galactone, pectin and qulnce'seed 
starch, a seaweed polymer, e.g., alginic acid, carrageenan and agar, an animal polymer, e.g., gelatin, casein, atoumin 
and collagen, a microorganism polymer, e.g., xanthene gum and dextran, a semi-synthetic compound, such as a cel- 
lulose polymer, e.g., methyl cellulose, ethyl cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose and carboxyme- 
thyl cellulose, a starch polymer, e.g., starch sodium glycolate and starch sodium phosphate, a seaweed polymer, e.g.. 
sodium alginate and propylene glycol alginate ester, and a pure synthetic compound, such as a vinyl polymer, e.g.,' 
polyvinyl alcohol, polyvinyl pyrrolidone and polyvinyl methyl ether, an acrylic resin, e.g., non-crosslinked polyacryla- 
mide. polyacrylic acid and an alkali metal salt thereof and water soluble styrene acrylic resin, a water soluble styrene- 
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mSSf - 8 wat , erso ' ub 1 ,e vJnylnBpWhatone acrylic resin, a water soluble vinylnaphthalene-malelc acid resin 
, po^vinylpyrroi.done polyv.ny^ alcohol, an alkai. metal salt of a JJ-naphthatenesulfonic acW formalin condensate, a po"' 
ymer compound hav.ng a cationic functional group, such as a quaternary ammonium salt and an amino group/on a 
side chain, and a natural polymer compound, such as shellac. ^ 

4 

1-3-4. Other Additives 

JSjSfST ? ^ I ^ COtora " , "I*?! S0,Ven, *»e*«f the foregoing, additives having been known In the art 
dtehLdre>ar«tate ®. ^"^ et recording ink. For example, examples of an antiseptic and antifungal agent include sodium 
S^r^ t, 2-pyndinethio.-1^xide. sodium benzoate and sodium pentachtorophenol. 

Examples of a pH adjusting agent include an arbitrary substance can be used as far as it can adjust the pHto 7 or 
mora wfthout adverse affect on the ink thus prepared, and specific examples thereof include an amine, such as dieth- 
anolamine and tnethanotemlne. a hydroxide of an alkali metal, such as lithium hydroxide, sodium hydroxide and po- 
tassium hydroxide, ammonium hydroxide, quaternary ammonium hydroxide, quaternary phosphonium hydroxide and 
a carbonate of an a.kaM metai. such as lithium carbonate, sodium carbonate and potassium caroor^te;E7antleTo1 
a chelating agent include sodium ethylenediamine tetraacetate, sodium nitrilotetraacetate. sodium hydroxyethylethyl- 
enediam.ne tetraacetate, sodium diethylenetriamine pentaacetate and sodium uramildiacetate. Examples of an antirust 
agent Include an acidicsuifite. sodium thiosulfate. thiodiglycolic acid ammon, diisopropylamrnoniurii nitrite, pentaer- 
ythntol tetram rate and dicyclohexylammonium nitrite. Furthermore, a water soluble ultraviolet ray absorbent and a 
water soluble .nfrared ray absorbent may also be added depending on purposes. 

1-4. Printing Method 

? 1 ^ 21 . 0* t meth ° d '° r ,Om,in0 (printin 9> an *"•»• on the visible image receiving material of the invention, various 
f ^T"^" 1 '" 9 m !H K)ds Can be used appropriate selection depending on purooses. Examples 

thereof include the following embodiments. ^ v 

(1) An aqueous ink is discharged from an ink-jet recording head in a pattern using an Ink-jet recording apparatus 

(2) An aqueous ink is printed by a printing method using a pattern, such as screen printing and relief printing. 

~<(1) Eriibodiment using Ink-Jet Recording Apparatus> 

ff^-^ e ^ te i ^?e receiving material of the invention is excellent in receiving property of an aqueous ink and 
is preferably used as a direct drawing type image receiving material. Therefore, it exhibit significant effect upon using 
as i an image receiving material for printing by an ink-jet recording apparatus described in detail below 
101241 In the ink-jet recording apparatus, pattern information of an image to be formed on the image receiving layer 
is supplied to the ink-jet recording apparatus from an information supplying source, such as a computer, through a 
transmission means, such as a bus. D 
(01251 As the ink-jet recording apparatus, those having an ink-jet recording head capable of discharging an ink and 
a control system capable of driving the recording head according to an arbitrary pattern can be used By using the 
apparatus, an ink is discharged to a prescribed position on the image receiving layer from a nozzle hole (spout) of the 
infolmltion " acCOrdi " 9 tne pattem and thus the ink is attached according to the pattern 

101261 The ink-jet recording head equipped in the ink-jet recording apparatus has a cavity constituted as being ca- 
pable of containing an ink charged therein, and a voltage according to an arbitrary pattem is applied to a piezoelectric 
element wh.ch can induce volume change in the cavity, to change the volume of the cavity, whereby the ink charged 
therein is discharged from a spout in a minute droplet form, and thus is imagewise supplied and absorbed to the image 
receiving layer, followed by removing a solvent and a dispersing agent from the ink. so as to form an image. 

<(2) Embodiment using Printing Method using Panern> 

J0127] As the printing method to the visible image receiving material of the invention, a printing method using a 
pattem such as screen printing and relief printing, can be employed in addition to the foregoing embodiment using 
an ink-jet recording apparatus. " 
[0128] The screen printing referred herein is one kind of stencil printing, in which a screen plate is produced by setting 
silk gauze on a wood frame and then filling mesh other than the image part with a resin, and an ink is excluded from 
the plate by application of pressure to attain printing. 

[0129J The relief printing referred herein is such a printing method that an ink is applied to convex parts of the plate 
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having concave parts and convex parts, and the plate is pressed to the image receiving material to transfer the ink. 
[0130] Among these printing methods using a pattern, the screen printing method is particularly preferably used 
because a uniform image having a high density can be obtained. 

[0131] The visible image receiving material of the invention can be applied to various kinds of the conventionally 
known printing methods, such as an ink-jet recording apparatus, as far as the method uses an aqueous ink. Even in 
the case where other supports than paper are used, such as a PET film and a metallic sheet, it is excellent In absorb- 
ability of an Ink and coloring property to carry out printing with excellent sharpness and color tone, whereby it is expected 
to be applied to various purposes. 

2. Conductive Pattern Material 

[0132] The conductive pattern material of the invention contains a member having surface hydrophilicity containing 
a support having at an entirety of at least one surface thereof a hydrophilic graft chain, and a conductive material layer 
formed thereon containing a conductive material locally applied and adsorbed thereto. 
[0133] The member having surface hydrophilicity will be described. 

2-1. Member having Surface Hydrophilicity 

[0134] The member having hydrophilicity in the conductive pattern material of the invention is a member containing . 
a support having at an entirety of at least one surface thereof a hydrophilic graft chain. That is, in the invention, the 
hydrophilic graft chain is present on the whole surface of the support on the side where hydrophilicity is demanded, 
and thus the surface exhibits uniform hydrophilicity. In the case where the requirement is satisfied, the hydrophilic graft 
chain may be directly bonded to the surface of the support, or in alternative, an intermediate layer, to which the graft 
chain can be easily bonded, is provided on the surface of the support, and then a hydrophilic compound is grafted on 
the intermediate layer. 

[0135] Further examples of the member having surface hydrophilicity include a member obtained in such a manner 
that a polymer formed by bonding the hydrophilic graft chain to a stem polymer compound or a polymer obtained by 
bonding the hydrophilic graft chain to a stem polymer and introducing a crosstinkable functional group thereto is ar- 
ranged on the surface of the support by coating or by coating and crosslinking, and a member obtained in such a 
manner that a composition containing the hydrophilic graft chain having a crosslinking group at an end thereof and a 
crosslinking agent is arranged on the surface of the support by coating or by coating and crosslinking. 
[0136] In the following description of the conductive pattern material, the surface having the hydrophilic graft chain 
is sometimes referred to as a "hydrophilic surface". 

[0137] The characteristic feature of the hydrophilic graft chain in the invention is such a structure that the end of the 
graft chain is bonded to the surface of the support or to the surface layer of the support, and the graft portion exhibiting 
hydrophilicity is substantially not crosslinked. Owing to the structure, the graft portion exhibiting hydrophilicity is not 
restricted in mobility and is not hidden in the firm crosslinked structure, so as to maintain high mobility. It is considered 
therefore that excellent hydrophilicity is exhibited in comparison to an ordinary hydrophilic polymer having a crosslinked 
structure. 

[0138] The hydrophilic graft chain generally has a weight average molecular weight Mw of from 500 to 5,000,000, 
preferably from 1,000 to 1 ,000,000, and more preferably from 2,000 to 500,000. 

[0139] In the conductive pattern material of the invention, (a) an embodiment where the hydrophilic graft polymer 
chain is bonded directly to the surface of the support or to an intermediate layer provided on the surface of the support 
is referred to as "surface graft", and (b) an embodiment where the hydrophilic graft polymer chain is introduced into 
the polymer crosslinked structure is referred to as a "hydrophilic graft chain-containing crosslinked hydrophilic layer*. 
In the invention, the support and an. assembly containing the support having the intermediate layer provided thereon 
are referred to as a "substrate material*. 

2-1-1. (a) Production Process of Surface Graft 

[0140] In the conductive pattern material of the invention, a method for producing the surface graft includes two 
methods, i.e., a method of chemically attaching a functional group on the surface of the substrate material with a graft 
polymer, and a method of polymerizing a compound having a porymerizabfe double bond with the substrate material 
as the starting point to form the graft polymer. 

[0141] As the method for producing the surface graft, the same methods as described in the chapter 1-1. Image 
Receiving Layer having Hydrophilic Graft Chain can be employed. 

[0142] In the conductive pattern material of the invention, the layer exhibiting polymerization initiating function can 
be used as an Intermediate layer provided on the support 
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2-1 -2. (b) Production Process of Hydrophilic Graft Chain^ontalning Crosslinked Hydrophilic Layer 

[0143] tn the conductive pattern material of the invention, as the method for producing the hydrophillc graft polymer 
chain-containing crosslinked hydrophilic layer, the same methods as described in the chapter 1-1. Image Receiving 
Layer having Hydrophilic Graft Chain can be employed. 

[0144] According to the production process, the member having surface hydrophilicfty having the hydrophilic graft 
chain on the substrate material can be produced. The thickness of the layer forming the hydrophilic surface can be 
appropriately selected depending on the purposes, and In general, it is preferably in a range of from 0.001 to 10 jim, 
more preferably in a range of from 0.01 to 5 u/n, and particularly preferably in a range of from 0.1 to 2 pm. When the 
thickness is too small, there is such a tendency that the flaw resistance is lowered, and when the thickness is too large, 
there is such a tendency that the effect of improving the adhesion property is lowered. 

2-1-3. Support 

[0145] The support (substrate) used in the conductive pattern material of the invention is preferably a material In a 
plate form having dimensional stability, and examples thereof include paper, paper laminated with plastics (such as 
polyethylene, polypropylene and polystyrene), a metallic plate (such as aluminum, zinc and copper), a plastic film (such 
as cellulose diacetate, cellulose triacetate, cellulose propionate, cellulose butyrate, cellulose acetate butyrate, cellulose 
nitrate, polyethylene terephthalate. polyethylene, polystyrene, polypropylene, polycarbonate and polyvinylacetal), and 
paper and a plastic film laminated or vapor-deposited with the foregoing metals. As the support used in the invention, 
a polyester film, a cellulose acetate film and an aluminum plate are preferred, and among these, a polyester film is 
particularly preferred. 

[0146] In the conductive pattern material, an aluminum plate used as the substrate may be subjected to the known 
surface treatment, such as a roughening treatment and an anodic oxidation treatment, depending on necessity. 
[0147] In the case where a plastic film, such as a polyester film, is used, it is preferred to use those having been 
subjected to a surface roughening treatment from the standpoint of formability and adhesion property of hydrophilic 
surface. 

[0148] In the case where a support having a roughened surface is used, the surface property thereof preferably 
satisfies the following conditions. 

[0149] As preferred conditions of the support having a roughened surface, in the parameters of tow-dimensional 
roughness, the center line average roughness (Ra) is from 0.1 to 1 urn, the maximum height (Ry) is from 1 to 10 urn, 
the ten-point average roughness (Rz) is from 1 to 10 urn, the average interval of irregularity (Sm) is from 5 to 80 |im. 
-the average interval of local peaks (S) is from 5 to 80 pm, the maximum height (Rt) is from 1 to 10 urn, the center line 
peak height (Rp) is from 1 to 1 0 jim, and the center line groove depth (Rv) is from 1 to 1 0 urn. The roughened surface 
of the support preferably satisfies at least one of these conditions and more preferably satisfies all the conditions. 

2-2. Conductive Material Layer 

2-2-1. Formation of Conductive Material Layer 

[0150] The conductive material layer in the conductive pattern material of the invention is formed by locally applying 
and adsorbing the conductive materiel described later to the member having surface hydrophilicfty. 
[0151] Embodiments of the formation of the conductive material layer on the member having surface hydrophilicfty 
are not particularly limited as far as they are method capable of locally applying and adsorbing the conductive materiel 
described later to the member having surface hydrophilicity. For example, the following embodiments (1) to (4) are 
preferred. y 

(1 ) A conductive material in a fluid form is discharged from an ink-jet recording head in a pattern using an ink-jet 
recording apparatus. 

(2) A conductive material is formed into a film by the known film forming method using a mask pattern. 

(3) A conductive material is printed to a pattern form by the known printing method. 

(4) A sheet having a conductive thermal transfer layer coated thereon is printed to a pattern form by using a heat- 
sensitive image forming element 

[0152] Among these, the embodiment using an ink-jet recording apparatus is particularly preferred from the stand- 
point of accuracy on supplying the conductive material to the prescribed region and controllability of the supplied 
amount. 
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2-2-3. Conductive Material 

[0153] In the conductive pattern material of the Invention, the conductive material that can be adsorbed on the mem- 
ber having surface hydrophilicity is not particularly limited as far as it has conductivity, and examples thereof include 
the known conductive materials, such as a metallic material, a metallic oxide semiconductor material, a semiconductor 
rnatenal, e.g., copper iodide, a conductive polymer, an organic conductive material, a polymer electrolyte, carbon par- 
ticles and carbon fibers, which will be described later. The species and forms of these conductive materials can be 
appropnately selected depending on the forming method of the conductive material layer. 

<1) I Embodiment of discharging Conductive Material in a fluid form to Pattern Form from Ink-jet Recording Head using 
Ink-jet Recording Apparatus> ■ - » w 



[0154] The embodiment (1 } will be described, which is the most preferred as the forming method of the conductive 
rnatenal layer in the conductive pattern material of the invention. 

is [0155] As the conductive material in this embodiment, those in a fluid form are used. 

[0156] Various fluid can be used depending on purposes for forming a pattern. The fluid referred herein is not par- 
ticularly limited as far as ft has such fluidity that it can be discharged from an ink discharging no^le of the inMet 
apparatus descnbed later at an ordinary temperature (25"C). The fluid may be oily or aqueous, or in addition to being 
a solution, it can be a solid material such as fine particles, or a dispersion such as latex. 

M [0157] For example, in the case where electrodes are to be formed as in a TFT, such fluids can be used that is 
produced in such a manner that the known conductive polymer, such as polyethylene dioxythiophene (PEDOT) is 
dissolved in a solvent to form a fluid, conductive fine particles described later are uniformly dispersed in a suitable 
dispersing medium, a binder is also dissolved simultaneously with the conductive fine particles, or latex is further mixed 
thereto. 

?5 

- Conductive Fine Particles - 

[0158] The conductive fine particles used in the invention are not particularly limited as far as they have conductivity 
and can be arbitranly selected from fine particles of the known conductive materials. Examples thereof include metallic 
fine particles, such as Au, Ag. Pt. Cu, Rh, Pd, Al and Cr, oxide semiconductor fine particles, such as Irufcfe SnO* 
ZnO. CdO, Ti0 2 . Cdln 2 0 4 , CdgSnOg, Zn^nO, and In 2 0 3 -Zn0. fine particles of these material doped with an impurity 
that is suitable to these materials, spinel compound fine particles, such as MglnO and CaGaO, conductive nitride fine 
partjcles, such as TIN, ZrH and Hf N. conductive boride fine particles, such as LaB, and conductive polymer fine particles 
as an organic material. 

- Relationship between Polarity of Hydrophilic Surface and Conductive Rne Particles - ' 

[0159] In the case where the hydrophilic surface obtained in the invention has an anionic group, such as a carboxyl 
group, a sulfone group or a phosphone group, the surface has a negative charge, on which conductive fine particles 
having a positive charge (i.e., cationic nature) are adsorbed to form a conductive region (wiring). 
[01 60] Examples of the conductive fine particles having a cationic nature include metallic (oxide) fine particles having 
a positive charge. Rne particles having a positive charge on the surface in a high density can be produced for example 
by the method disclosed in T. Yonezawa, Chemistry Letters, 1 999, p. 1061, T. Yonezawa, Langumuir 2000, vol. 16, p' 
5218, and T. Yonezawa, Polymer Preprints, Japan, vol. 49, p. 2911 (2000). Yonezawa, et al. show that a surface of 
metallic particles having been chemically modified in a high density with a functional group having a positive charoe 
by utUizing a metal-sulfur bond. . P ^ 

[0161] On the other hand, in the case where the hydrophilic surface has a cationic group, such as an ammonium 
group, as described in JP-A No. 10-296895, the surface has a positive charge, on which conductive fine particles 
having a negative charge are adsorbed to form a conductive region (wiring). Examples of the metallic particles nega- 
tively charged include gold or silver particles obtained by citric acid reduction. 

£0162] The particle diameter of the conductive fine particles used for forming the conductive material layer in the 
conductive pattern material of the invention is preferably in a range of from 0.1 to 1 ,000 nm, and more preferably in a 
range of from 1 to 100 nm. When the particle diameter is less than 0.1 nm, there is such a tendency that conductivity 
given by continuous contact of the surfaces of the fine particles is lowered. When it exceeds 1,000 nm, the adhesion 
strength between the hydrophilic surface and the particles is lowered, and there is such a tendency that the strenqth 
of the conductive region is deteriorated. 

[0163] The conductive fine particles are preferably adsorbed in the maximum adsorption amount capable of being 
adsorbed on the hydrophilic group of the hydrophilic surface. The dispersion concentration in the dispersion containing 
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fi " e PartiC ' eS ' S PrC,Crab,y abOUl ,r ° m 0 001 ,0 2 ° % by ' r0m the Stendp0,nt °' 8ecur ement of 
El 6 ?- J^«° ndUCti !, e fl . ne ! S mSy be " Sed ""a*"*" of «wo or more kinds thereof in addition to the sole 
SUfUS^S ™ ° ? ~ nductlve " ne P 8 **' 4 * 630 be appropriate* selected. Because they are introduced 

«Su^ oa ^m l^c a Z Urt 10 ^r 180 " 10 the USing amount of 8 conductive serial used in the ordinary 
aS^o^uTeS Fmhem0re ' 8UCh 8 sharpness can be termed tha, can oZ 

- Ink-jet Recording Apparatus - 

TJZ iJTr^i i e, o reC ° rt ! n9 apparah f ■ . pattem '"formation of an image to be formed on a substrate is supplied to 
mea^s^rbus^ "" 0nna,i0n su ^'^ «>urce, such as a computer, through a traZission 

^ HUM and a control system capable of driving the recording head according to an a Lrary pattern It usee T£ 

SSiELT" US ' T^! S ?' " Uid are a prescribed position on themlmber having surface'h^ 

drcphificrty from a nozzle hole (spout) of the ink-jet recording head driven according the pattem infomJon ^thus 
the fluid is attached according to the pattem information. inrormauon. and thus 

I0169J The ink-jet recording head equipped in the ink-jet recording apparatus has a cavity constituted as beina c«- 

SETt^ST" h ^ V h 0a,me Chan9S ** e ""* 10 Chan9C 1,16 vo,ome of ma the fluW c^«Sd 

herein Is discharged from the spout in a minute droplet form, and thus is Imagewfee supplied and absorbed tolhe 
Jnage receiving layer. foUowed by removing a solvent and a dispersing agent from the U^oLTotoT^^, 

<2) Embodiment of forming Conductive Material to Film by Known Film Forming Method using Mask Pattem> 
"cSbed™ 6 fe P^ferably used for 'orn^^ conducive material layer in the invention wot be 

[™rtL ln ,h h V aSe T ^embodiment < 2 > b ^ed as the forming method of the conductive material layer in the 
ZTT,' ? Z ?t that h8Va been USed f0r ,0nnin 9 a r,lm or a connive material can be useTa^ to 
method for formingthe conductive material layer. Among them, a gas phase accumulating method (gas phase metod) 

JeooS f m r ^fnf^ °' Un " 0,Tnity °' ,hS fi ' m ° btained - 9°* P hase ««*°« inciudesTchemicS vaS 
m s eth0d ' £ V °> 8uch 38 chemfcal deposition, and a physical vapor deposition method (PVD). such aTa 
vapor deposrtion method and a sputtering method, and an the methods can be preferably used 
[0172] Tnis embodiment is preferred in the case where there is an increased necessity of forming the conductive 
romi TnT.? t ^ 0856 Where *""■—"«* is required for the conductive pTttem matTrS 

.K -T thickness of the conductive material layer formed in this embodiment is not particularly limited and in 

e ^ 8 «T are Ua '^ arenc y, is no < quired for the conductive material layer, ft is preferably in a range of about from 
1 nm to 10 pm. and more preferably in a range of about from 10 nm to 1 pm. 

[0174J In the case where transparency is required for the conductive material layer, the thickness Is preferably in a 
range of about from 1 nm to 2 pm. and more preferably in a range of about from 10 nm to 1 pm Whe 'me Snels 
« lesslhan 1pm. there is such a possibility that the conductivity is insufficient, whereas when^ exceTdT^ jne*e 
is such a tendency that the transparency is lowered, and thus both the cases are not preferred 

fonSng mettiod? 9 9 66 USed W '' ,h ° Ut Bmita,i ° n 88 f£ " 88 ,hav 080 be a PP ,ied to ,he foregoing film 

inYa^ouiZo^^^ 

and a sputtering method, include a metallic material, such as Au, Ag, Pt, Cu, Rh. Pd. Al and Cr a metallic oxide 
semiconductor material, such as Sn0 2 . ZnO. CdO. Ti0 2 . Cd.r^O,. Cd^nO* 2n^nC 4 and n!c™2nO mete 

mmeriafedopedwith an impurity that Is suitable to these materials, a Ue. compound, such'as MglnftndSaSaO 
a conductive nitride, such as TIN. ZriM and HfN. and a conductive boride. such as LaB ' 
, ln *• ca f e transparency is required for the conductive patter material, preferred examples thereof 

include, from the standpoint of a low resistivity thereof, cost and stable availability, a metaflte material, such as Pd! A^. 



19 



30 



45 



SO 



10 



15 



20 



1 ' ' EP 1 338 431 A2 ^ ) 

rH^ U ; Rh ; A JL and 3 * me ' a "f oxlde semiconductor material, such as In^, Sn0 2 , ZnO, CdO, TIO* Cdln^ 
sSr fts a°o?S 8 ,n2 °3 Zn0 ' indium oxlde containing SnG 2 as a dopant (ITO) and tin oxide (SnO a ) containing 

[01781 Jndium oxide in a crystalline form is excellent in transparency and conductivity and thus ca* be preferably 
Zt^JZ con^uctrve pattern material required to have transparency. Indium oxide in an amorphous form is excellent 
to flexibility of the resulting film, and thus cracks are difficult to occur when a transparent resin substrate material is 
bent, while the resistivity is relative* high. Therefore, an amorphous ITO film may be used depending on purposes. 

<(3) Embodiment of printing Conductive Material to Pattern Form by Known Printing Method> 
Eventon efnb<H * nenl (3) ^ a,SO be P refera b!y used as the forming method of the conductive material layer In 

(01 60] As the method for forming the conductive material layer in this embodiment, the known printing method can 
be applied, and for example, a screen printing method is preferably used. 

{01811 As the conductive material used in this embodiment, any material can be used without particular limitation as 
far as ft can be applied to the foregoing printing method, and for example, those exemplified for the fluid in the embod- 
iment (1) can be used as a printing Bqutd. 

[0182] In this embodiment using the printing method for forming the conductive material layer, the conductive pattern 
T*?^;!!" be inex P ensrve| y and conveniently obtained, and thus it is preferred particularly in the case where signrf- 
icantly high resolution is not demanded for the conductive pattern. eresignir 

<(4) Embodiment of printing Sheet having Conductive Thermal Transfer Layer coated thereon to Pattern Form by using 
Heat-sensrtrve Image Forming Element> ** 

[01831 The embodiment (4) (i.e., the embodiment where the conductive material layers formed by thermal transfer) 
can also be preferably used as the forming method of the conductive material layer in the invention 
[01841 |n this embodiment, the conductive material is coated to a sheet in a film form to form a conductive thermal 
transfer layer, and it is printed as a thermal transfer material of the conductive material by using an apparatus having 
a heat-sensrtrve image forming element to form the conductive material layer. 

[01851 In the production of the sheet used for transfer, specifically in the formation of the conductive material layer 
on a sheet, such an embodiment is preferred that the conductive material is retained on the sheet with a small amount 
of a binder, and according to ttie enrtoodiment, the conductive material can be easily transferred with application of a 
slight amount of heat energy. It is preferred tb-QWa"hyd^hilic resin as the 

the hydrophilic surface. K kwomwjw 

I0 !ff? J?* kn ° Wn melhod can used as tne method for forming the conductive material layer In this embodiment 
and the known apparatus can be appropriately selected for the apparatus having a heat-sensitive image forming ele-' 
ment. Theconductive material in this embodiment is not particularly limited, andthose conductive materials exemplified 
for the embodiment (1 ) that can be applied to the method and the apparatus can be selected. 

[0187] The conductive pattern material of the invention can be used for various kinds of circuits and arbitrary con- 
ductive regions can be formed by selecting the pattern forming method. Therefore, it is expected to apply a broad ranoe 
of purposes including circuit formation of LSI. . wy ™* 

[0188] Furthermore, in the case where a transparent film, such as PET, is used as the support, it can be used as a 
transparent conductive film having been patterned. Examples of purposes of the transparent conductive film Include 
a transparent electrode for a display device, a dimmer device, a solar cell, a touch sensor panel and other transparent 
conductive film, and it is particularly useful as an electromagnetic wave filter to be attached to a CRT and a plasma 
display Because the electromagnetic wave filter is required to have high conductivity and high transparency, the con- 
ductive layeris preferably formed into a grid form. The line width of the grid is preferably about from 20 to 100 urn and 
the width of the opening is preferably about from 50 to 600 urn. The grid may not be regularly constituted with straight 
Unes but may be constituted with curved lines. Because the conductive material layer having an arbitrary pattern can 
be conveniently formed by the invention, various kinds of setup can be attained depending on purposes. 

3. Organic EL Element 

3A. Organic EL Element of First Embodiment 

[0189] The first embodiment of the organic EL element of the invention will be described. 

[0190] The first embodiment of the organic EL element of the invention comprises in the following order 
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a substrate having a first electrode formed thereon, 

a hydrophilic surface having a hydrophilic graft chain provided on the substrate, 

an organic light emitting layer or plural organic compound layers including an organic light emitting layer locally 
provided on the hydrophilic surface, and 

a second electrode provided on the organic light emitting layer or the plural organic compound layers including an 
organic light emitting layer. 

3A-1 . Hydrophilic Surface having Hydrophilic Graft Chain , . 

[0191] The formation method of the hydrophilic surface having a hydrophilic graft chain provided on the substrate 
will be described, which is one of the characteristic features of the organic EL element of this embodiment 
£0192] The hydrophilic surface in this embodiment means a surface having a hydrophilic graft chain. The hydrophilic 
graft chain is preferably a hydrophilic graft polymer. 

[0193] The hydrophilic surface of the embodiment may be formed by bonding the hydrophilic graft chain directly to 
the surface of the substrate material, or may be formed by forming an intermediate layer, which is liable to be bonded 
to the graft chain, on the surface of the substrate material, and then grafting a hydrophiltc polymer compound to the 
intermediate layer. Furthermore, the hydrophilic surface in the invention includes those produced in such a manner 
that a polymer having a hydrophilic graft chain bonded to a stem polymer compound or a polymer having a hydrophilic 
graft chain bonded to a stem polymer compound and having a crosslinkable functional group introduced thereto is 
coated or coated and crosstinked to arrange the layer on the surface of the substrate material, and those produced in 
such a manner that a composition containing a hydrophilic graft chain having a crosslinking group and a crosslinking 
agent is coated or coated and crosslinked to arrange the layer on the surface of the substrate material. 
[01 94] The characteristic features of the hydrophilic graft chain in the organic EL element of the embodiment include 
those features that an end of the hydrophilic graft chain is bonded to the surface of the substrate material or the surface 
layer of the substrate material, but the graft portion exhibiting hydrophilicity is substantially not crosslinked. According 
to the structure, the mobility of the graft portion exhibiting hydrophilicity is not restricted, and the graft portion is not 
hidden in the firm crosstinked structure, so as to maintain high mobility. It is considered therefore that excellent hy- 
drophilicity and excellent vertical permeability to a composition for forming the organic compound layer are exhibited: 
in comparison to an ordinary hydrophilic polymer having a crosslinked structure. 

[0195] The hydrophilic graft chain generally has a weight average molecular weight Mw of from 500 to 5,000,000, 
preferably from 1 ,000 to 1 ,000,000, and more preferably from 2,000 to 500,000. 

[0196] In this embodiment, (a) an embodiment where the hydrophilic graft chain is bonded directly to the surface of 
the substrate material or to an intermediate layer provided on the surface of the substrate material Is referred to as 
"surface graft", and (b) an embodiment where the hydrophilic graft polymer chain is introduced into the polymer 
crosslinked structure is referred to as a "hydrophiltc graft chain -containing crosslinked hydrophilic layer. 

3A-1-1. (a) Production Process of Surface Graft 

[0197] A method for producing the hydrophilic surface having a hydrophilic graft chain on the substrate includes two 
methods, i.e., a method of attaching a graft polymer to a functional group on the surface the substrate material by a 
chemical bond, and a method of polymerizing a compound having a pofymerizable double bond with the substrate 
material as the starting point to form the graft chain. 

[0198] As the method (a) for producing the hydrophilic surface having a graft chain, the same method as having 
been described in "1 -1 . Image Receiving Layer having Hydrophilic Graft Chain" in the description for the visible image 
receiving material can be employed. 

3A-1-2. Production Process of Hydrophilic Graft Chain-containing Crosslinked Hydrophilic Layer 

[0199] As the method (b) for producing the hydrophilic graft chain-containing crosslinked hydrophilic layer in the 
organic EL element of the embodiment, the same method as having been described in "1-1. Image Receiving Layer 
having Hydrophilic Graft Chain" in the description for the visible image receiving material can be employed. 

3A-2. Substrate and Electrode 

[0200] The substrate and the first and second electrodes of the organic EL element of the embodiment can be ap- 
propriately selected from the constitution of an organic EL element. 

[0201] For example, in the case where light emission from the organic light emitting layer described later Is carried 
out from the side of the substrate in the organic EL element, the substrate and the first electrode (anode) are preferably 
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a transparent substrate and a transparent electrode, respectively. In this case, it is preferred that the second electrode 
, (cathode) is a reflective electrode, or a reflective film is provided on the side of the second electrode that is not in 
contact with the organic compound layer. 

(0202] In the case where light emission from the organic light emitting layer is earned out from the side«of the second 
electrode (anode), on the other hand, ft is preferred that the first electrode (cathode) is a reflective electrode, or in 
alternative, a reflective film is provided between the first electrode and the substrate. In this case, the substrate may 
be either transparent or opaque. 

[0203] It is preferred as the constitution of the organic EL element of the invention, such a constitution is preferred 
that light emission from the organic light emitting layer is carried out from the side of the substrate from the standpoint 
of the retrieving efficiency of light. 

[0204] The substrate and the first and second electrodes of the invention will be described below. 
3A-2-1. Substrate 

[0205] The substrate in the embodiment is not particularly limited as far as it is generally used in an organic EL 
element, and in view of the foregoing preferred embodiment, it is preferred to use a transparent substrate. Specifically, 
such a material is preferably used as glass, quartz and a transparent resin (such as polyester, potymeth aery late, poly- 
carbonate and porysulfone). The thickness of the substrate is not particularly limited as far as it is sufficient for main- 
taining the mechanical strength and the thermal strength, and those having a thickness of about 10 urn or more, and 
preferably about from 50 urn to 1 mm, are generally used. 

3A-2-2. Electrode 

[0206] The first and second electrodes in the embodiment are not particularly limited as fares they are those generally 
used in an organic EL element. As shown by the embodiments exemplified in the foregoing, the electrodes are formed 
as a pair of electrodes containing an anode and a cathode. 

- Anode 

[0207] The anode is to supply a positive hole to a positive hole injection layer, a positive hole transporting layer and 
a light emitting layer. A metaJ, an alloy, a metallic oxide, a conductive compound and a mixture thereof can be used, 
and a material having a work function of 4 eV or more is preferred. 

[0208] Specific examples thereof include a conductive metallic oxide, such as tin oxide, zinc oxide, indium oxide and 
indium tin oxide (ITO), a metal, such as gold, silver, chromium and nickel, a mixture or an accumulated product of the 
metal and the conductive metallic oxide, an inorganic conductive substance, such as copper iodide and copper sulfide, 
an organic conductive material, such as polyaniline, polythiophene and polypyrrole, and an accumulated product of 
them with fTO. It is preferably a conductive metallic oxide, and ITO is particularly preferred from the standpoint of 
productivity, high conductivity and transparency. The thickness of the anode may be appropriately selected depending 
on the material, and in general, it is preferably in a range of from 5 nm to 1 0 jtm, more preferably from 1 0 nm to 1 »im, 
and further preferably from 20 nm to 0.5 urn. 

[0209] Various kinds of methods may be used for forming the anode depending on the material, and in the case of 
ITO, for example, it is formed into a film by an electron beam method, a sputtering method, a resistance heating vapor 
deposition method, a chemical reaction method (such as a sol-gel method) and a method of coating a indium tin oxide 
dispersion. 

[0210] The anode may be subjected to a treatment, such as washing, so as to decrease the driving voltage of the 
element and to improve the light emitting efficiency. In the case of ITO, for example, an UV-ozone treatment and a 
plasma treatment are effective. 

- Cathode - 

[0211] The cathode is to supply an electron to an electron injection layer, an electron transporting layer and a light 
emitting layer and is selected under consideration of the adhesion property to the layer adjacent to the cathode, such 
as an electron injection layer, an electron transporting layer and a light emitting layer, the ionization potential and the 
stability. As the material of the cathode, a metal, an alloy, a metallic halide, a metallic oxide, a conductive compound 
and a mixture thereof can be used, and specific examples thereof include an alkali metal (such as U, Na and K) and 
a fluoride or an oxide thereof, an alkaline earth metal (such as Mg and Ca) and a fluoride and an oxide thereof, gold, 
silver, lead, aluminum, a sodium-potassium alloy and a mixed metal thereof, a lithium-aluminum alloy and a mixed 
metal thereof, a magnesium-silver alloy and a mixed metal thereof, and a rare earth metal, such as indium and ytterbium. 
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Among these, materials having a work function of 4 eV or less are preferred, and aluminum, a lithium-aluminum alloy 
and a mixed metal thereof, and a magnesium-sliver alloy and a mixed metal thereof are more preferred. 
£0212] The cathode may have an accumulated structure containing the compounds and the mixtures described In 
the foregoing, in addition to a single layer structure of the compounds and the mixture. For example, an accumulated 
structure of aluminum and lithium fluoride and an accumulated structure of aluminum and lithium oxide are preferred. 
[0213] The thickness of the cathode may be appropriately selected depending on the material, and in general, it is 
preferably in a range of from 5 nm to 10 urn, more preferably from 10 nm to 1 urn, and further preferably from 20 nm 
to 0.5 jim. 

[0214] An electron beam method, a sputtering method, a resistance heating vapor deposition method and a coating 
method rhay be used for forming the cathode. A metal may be solely vapor-deposited or two or more components 
thereof may be simultaneously vapor-deposited. Furthermore, an alloy electrode can be formed by simultaneously 
vapor-depositing plural kinds of metals or can be formed by vapor-depositing an alloy having been previously prepared. 

3A-3. Organic Compound Layer 

[0215] The organic compound layer in the organic EL element of the embodiment Is a layer provided by forming an 
organic light emitting layer or plural organic layers (organic compound thin films) containing an organic light emitting 
layer between the first and second electrodes. The organic light emitting layer may have a single layer structure or a 
multilayer structure. 

3A-3-1. Organic Light Emitting Layer 

[0216] The material of the organic light emitting layer may be materials capable of forming a layer having the functions 
including such a function that upon application of an electric field, a positive hole can be injected from an anode, a 
positive hole injection layer or a positive hole transporting layer, and an electron can be injected from a cathode, an 
electron injection layer or an electron transporting layer, such a function that the charge thus injected can be transported, 
and such a function that a filed for recombination of a positive hole and an electron is provided to exert light emission.' 
[0217] The thickness of the organic light emitting layer is not particularly limited, and in general, it is preferably in a 
range of from 0.01 to 5 jim, more preferably from 0.05 to 2 u/n, and further preferably from 0.1 to 1 urn 

- Light Emitting Material - 

-[0218]^ As the light emitting material used in the organic light emitting layer in the invention, for example, a conjugated 
organic polymer compound and a precursor thereof are preferred since they are excellent in durability, and among 
these, polyallylenevinylene and a precursor thereof are preferred since they are excellent in workability. Examples of 
the poryaflylenevinylene include such derivatives as poly(p-phenhlenevinylene) (PPV), pory(2,5-dimethoxy-1 ,4-phenh- 
lenevinylene) (MO — PPV), pory(2,5-bishexyloxy-1,4-phenylene-(1-cyanovinylene)) (CN-PPV) and poJy(2-methoxy- 
5-(2 , -ethylhexyloxy)-p-phenylenevinylene) (MEH —PPV). A light emitting material and a dopant material, which have 
been known in the art, can be mixed to the foregoing materials for improving the light emission characteristics. Examples 
thereof include a metallic oxinoid compound (8-hydroxyquinoline metallic complex), a butadiene derivative, a coumarin 
derivative, a dicyariomethylenepiran derivative, a fluorescein derivative, a perylene derivative, a perynone derivative, 
an aminopyrene derivative, a benzoxazole derivative, an oxadiazole derivative, an oxazole derivative, a thiadiazole 
derivative, a stylylamine derivative, a bisstyrylbenzene derivative and a trisstyry (benzene derivative. Furthermore, ex- 
amples thereof that can be preferably used include an aromatic diamine derivative (TDP), an oxydiazole dimer (OXD), 
an oxidiazole derivative (PBO), a distyrylarylene derivative (DSA), a quinol metallic complex, a berylliurtvbenzpquinol 
complex (Bebq), a triphenylamine derivative (MTDATA), distyryl derivative, a pyrazoline dimer. rubrene, quinacridone, 
a triazole derivative, polyphenylene, polyalkylfluorene, poryalkylthiophene, an azomethine zinc complex, a porphirin 
zinc complex, a benzoxazole zinc complex and a phenanthroline-europium complex. 

[0219] Moreover, commercially available organic liquid EL materials, produced by Cambridge Display Technologies, 
Inc., i.e., cyanopolyphenylenevinylene (a red light emitting material), poryphenylenevinylene (a green light emitting' 
material) and poryphenylenevinylene dnd polyalkylpheny tone (blue fight emitting material), can also be preferably used. 

3A-3-2. Layer Structure of Organic Compound Layer 

[0220] As layers constituting the organic compound layer, it may have a positive hole injection layer, a positive hole 
transporting layer, an electron injection layer, an electron transporting layer and a protective layer, in addition to the 
organic light emitting layer, and these layers may respectively have another function. Various kinds of materials may 
be used for forming the layers. 
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10221 J As the forming method of the layers, such a method is preferably used in that a composition for tormina the 
organic compound layer is locally applied to a prescribed region by an ink-jet method and a pattern printing method 
described later. . 

3A-3-3. Formation of Organic Compound Layer 

[0222] The formation method of the organic EL element of the embodiment is not particularly limited, and it Is pref- 
erably formed by the ink-jet method and the pattern printing method, such as a screen printing method. 

- Composition for forming Organic Compound Layer - 

[0223] A composition for forming the organic compound layer is used in the ink-jet method and the pattern printing 
method In the case where the ink-jet method is used, the composition preferably has such fluidity that it can be dis- 
charged from an ink discharging nozzle of the ink-jet apparatus described lateral an ordinary temperature (25*C> and 
matenals that satisfy the conditions can also be preferably used in the pattern printing method. 
[0224] The composition for forming the organic compound layer is preferably a liquid containing a compound for 
forming the organic compound layer dissolved or dispersed in a solvent. The solvent is preferably a polar solvent from 
the standpoint of affinity to the hydrophflic surface. 

[0225] Examples of the polar solvent include water, an alcohol solvent, such as methanol, ethanol. 1 -propanol and 
2-propanol, a glycol solvent (polyhydric alcohol), such as ethylene glycol and glycerin, N.N^iimethylformamide, dimeth- 
ylsufoxide, dimethyl imidazoline and N-methylpyrrolidone. Among these, water is preferred, and water containing a 
small amount of ethylene glycol or glycerin is particularly preferred. These solvents may be used solely or after mixing 
two or more kinds of them. 

[0226] In the composition for forming the organic compound layer, additives* such as a light stabilizer, an antioxidant 
a pH adjusting agent, a preservative agent and a structure stabilizer, may be added for such purposes as improvement 
of the durability of the organic compound layer. 

- Layer Formation by Ink-jet Method - 

[0227] The use of the ink-jet method in the embodiment brings about excellent performance, for example from the 
standpoint that (1) a pattern can be directly formed from digital data, and (2) a layer forming material can be applied 
to the hydrophilic surface in both embodiments of full color and monochrome. 

[0228] -An ink-jet recording apparatus that can be preferably used in the embodiment will be described. 
[0229] In the ink-jet recording apparatus, pattern information of the organic compound layer to be formed on the 
substrate materiai is supplied to the ink-jet recording apparatus from an information supplying source such as a com- 
puter, through a transmission means, such as a bus. 

[0230] As the ink-Jet recording apparatus, those having an ink-jet recording head capable of discharging the com- 
posmon for forming the organic compound layer (liquid for forming the organic compound layer) and a control system 
capable of driving the recording head according to an arbitrary pattern can be used. By using the apparatus droplets 
of the composition for forming the organic compound layer are discharged to a prescribed position on the hydrophilic 
surface from a nozzle hole (spout) of the ink-jet recording head driven according the pattern information, and thus the 
liquid is attached according to the pattern information. 

[0231 J The ink-jet recording head equipped in the ink-jet recording apparatus has a cavity constituted as being ca- 
pable of containing the liquid for forming the organic compound layer charged therein, and a voltage according to an 
arbitrary pattern is applied to a piezoelectric element, which can induce volume change in the cavity, to change the 
volume ol the cavity, whereby the liquid for forming the organic compound layer charged therein is discharged from a 
spout in a minute droplet form, and thus is imagewise supplied and absorbed to the hydrophilic surface followed by 
removing a solvent and a dispersing agent from the liquid for forming the organic compound layer so as to form an 
organic compound layer. 

- Layer Formation by Pattern Printing Method - 

[0232] The pattern printing method can also be preferably used for forming the organic compound layer. 

[0233] As the pattern printing method, the known printing methods can be applied, and for example, a screen printing 

method can be preferably used. 

[0234] In the case where the pattern printing method is employed, the composition for forming the organic compound 
layer is not particularly limited as far as It is those capable of being applied to the known printing methods and for 
example, the same composition as in the ink-jet method can be used as the printing liquid 
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I™- ™,* ° r9aniC EL C ? Ie ? ent C8n . inex P ensive, y 8nd conveniently obtained by using the printing method In the 
formation of an organic EL element of this embodiment 

3B. Organic EL Element of Second Embodiment 

[0236] A second embodiment of the organic EL element of the invention will be described in detaP 
[0237J The second embodiment of the Organic EL element of the invention contains In the following order 

a substrate having a first electrode formed thereon, 

asurface at which formation of a hydrophilic/hydrophobic region by application of energy is possible provided on 
the substrate, 

at least one organic compound layer including an organic light emitting layer provided on the hydrophilic region 
after formation thereof on the first electrode by imagewise application of energy to the surface and 
a second electrode provided on the organic compound layer. ' 

[0238J Preferred embodiments of the second embodiment of the organic EL element of the invention include organic 
EL elements described below as <3C) a third embodiment and (3D) a fourth embodiment. The organic EL elements 
will be described below. 

3C. Organic EL Element of Third Embodiment 

[0239] The organic EL element of the third embodiment will be described. 

[0240] The third embodiment of an organic EL element of the invention is preferably an organic EL element of the 
second embodiment, in which the hydrophilic region is formed by application of heat, supply of an acid or irradiation 
of a radiation ray imagewise on a surface having a polymer compound including a functional group whose hydrophiltatv/ 
hydrophobic tty is changed by heat, an acid, or a radiation ray. 7 

3C-1. Hydrophilic Region 

[0241] The hydrophilic region in the embodiment will be described. 
3C-1-1. Surface Graft Polymerization 

[0242] The graft surface in the embodiment is produced by such a method that is generally referred to as surface 
graft polymerization. The graft polymerization is such a method that active species are imparted on a polymer compound 
chain, and another monomer capable of initiating polymerization with the active species is polymerized to synthesize 
a graft polymer, and particularly, in the case where the polymer compound, to which the active species are imparted 
forms a solid surface, the method is referred to as surface graft polymerization. ' 
[0243] as the surface graft polymerization method capable of realizing the invention, any known method described 
in rteratures can be used, for example, a photo-graft polymerization method and a plasma irradiation graft polymeri- 
zation method are disclosed in "shin kobunshi jikken-gaku' (new polymer experimentation) 10. edited by society of 
polymer science, Japan, published by kyoritsu shuppan Co.. ltd., p. 135. an irradiation graft polymerization method 
us.nga radiation ray, such as a y ray and an electron beam, is described in kyuchaku gijutu binran (manual for adsorption 
technique), published by nts co., ltd., supervised by takeuchi, on February of 1999. p. 203 and 695 
[0244] As a specific procedure of the photo-graft polymerization method, those methods disclosed in JP-A nos 
1 0-296895 and 1 1 -1 1 9413 can be employed. 

[0245] In addition to the foregoing method as a method for producing the surface graft layer having the polymer 
compound chain that is directly and chemically bonded at an end thereof, such a method can also be used that a 
reactive functional group, such as a trialkoxysilyl group, an isocyanate group, an amino group, a hydroxyl group and 
a carboxyl group, is applied to an end of the polymer compound chain, and a coupling reaction is canied out between 
the functional group and a functional group present on the surface of the substrate material. 

[0246] The surface of the substrate material Jn the embodiment means such a surface that has a function capable 
of being chemically bonded to the end of the polymer compound having the polarity conversion group directly or through 
a stem polymer compound. It is possible that the substrate material itself has such surface characteristics or in alter- 
native, an intermediate layer having such characteristics is separately provided on the substrate material ' 
[0247] As a method for producing the surface having the end of the polymer compound chain having the polarity 
conversion group chemically bonded through a stem polymer compound, it is possible that a functional group capable 
of carrying out an coupling reaction with the functional group present on the surface of the substrate material is Timparted 
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EJ^JS J^" °f St6m P0,ymer • S ° 88 10 f0wn a graft po,yrner compound having the polymer compound chain 
£^5 9 .L OUP *: han9in9 h y dro P hl "c«ymyd rop hobic i ty Installed as a graft chain. andTcoupOng reach* £ 
earned out between the polymer and the functional group present on the substrate material or the internee tayer 

(Functional Group changing Hydrophilicfty/Hydrophobidty ) 

f^f 1 The func,,ona ' 9 ro «P whose hydrophilicity/hydrophobicfty is changed by heat, an acid or a radiation ray (po- 
larity conversion group) will be described In detail. ruuiaiion ray tpo 

EL?^TT? r0,,pfeCtaSS " fedln,0,wo klnds ' a '""«ionalgroupchangingfrom hydrophobtelty 
to hydrophite.ty and a functional group changing from hydrophillclty to hydrophobk% nyaropnooicity 

functional Group changing from Hydrophoblclty to Hydrophilicfty> 
g^P^o^ 

1 w B " """"V"** ester disclosed In European Patent No. 652.483 and PCT InteTatfonaTpub^ 

ca ion No. W092/9934. a t-butyl ester disclosed in H. ito. et a... MacromotecuM*, vo 21. £ 1477 a^d a ca*o^Se 
e^er protected w,th an acid-decomposing group disclosed in the literatures, sui as a si^ ester andl vS etter 
S ? SwZ* XT? " mno * u " on «° 9~»P in TsunooL. HyoTn (SlS . vol. 

?X£ nnrt j» ^ k ^ T SUlf0nate " l8r diSC,OSed M - T 81 ""*^. P<"ymer Preprints. Japan, vol 46. pp 2u4S 
noSt^o^ 

SSi ,^°^ Se ' P * rtteu ! ariy pre ' efTed exam P ,es ,hefeof « seconda-y alkylsulfonate ester group de- 

™, 2 S t f rtia,y c 3 * 0 ^ 8 * 6 es ««" and an aikoxyalkyl ester group described later 

C2, dSSSLf £V ^"^-y a "V'sulfonate ester group particulariy excellent as the functional group changing 
rom hydrophobe to hydroph.licltyin the embodiment include the group represented by the following gene^fZute* 



GenerahEormula.( 1 ) _ 



I025S1 In the general formula (1 ). l_ represents an organic group containing a polyvalent non-metallic atom necessarv 
for connect,ng to a polymer skeleton, and R« and R 2 each represents a subslted or unsubTtftSed aM group or a 

l l K^lTl ? ,he9eneral,0 ™ ula < 1 > eachre P res ^^ 

or unsubswuted ary. group and. Ri and R 2 may form a ring with the secondary carbon atonMCH) clnnS to Se 

groups. In the case where Ri and R 2 each represents a substituted or unsubstituted alky, group, exan^ 

group .ndude a l,near. branched or cyclic alkyl group, such as a methyl group, an ethyl group^an isop^py. group at 

w^roZnd R 2 e^h ^ T """" ^ UOm 1 t0 25 a, °™ a * P^rabty Sin me'ease 

ST^StT . represents,a substrtuted or unsubstituted aryl group, examples of the aryl group include a 

7^£%o?Jl U ?! n ? hal T"*f ^ 9r ° Up - Examp,es « the caroocyciic ary. group indudVthose having Som 
l «L WZZS ' ? a Pheny ' 9r ° UP ' 8 naphthy ' 9r ° Up ' an a "« hraca «y' 9roup and a pyronyl group. Examples 
a ov^ 1TT , 9TOUP ,h0Se haVi " 9 fr ° m 3 tD 20 caroon ator " s and h ™ 1 to Vhetero atoL. sucE al 

group, a thioxanthone group and a catbazole group. * 

SSlo^L 1 !,!,^ 86 r!i era R, , and RS eaCh represents a substituted alkyl group or a substituted aryl group, examples 
of the substituent include an alkoxy group having from 1 to 1 0 carbon atoms, such as a methoxy group and an ethoxv 
group; a halogen atom, such as a fluorine atom, a chlorine atom and a bromine atom; an alky.^^ 

L*S n ™nh ? 8 ™ UO r ,ethy ' 9TOUP and 8 «*-oromethy. group; an a.koxycaroonyl group or an a^oT- 
cart>onyl group havng from 2 to 15 caroon atoms, such as a methoxycaroonyl group, an ethoxycaitoonyl group T?- 
butyloxycart,onyl group and a p-chlorophenyloxycarbonyl group; a hydroxyl group; an acyloxy grmTsSas ^1 
.oxygroup.abenzoy.oxygroupandap^ipheny.aminobenzoWoxygroupTaca*^ 
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bonyloxy group; an ether group, such as a t-butyloxycaibonylmethyloxy group and a 2-pyranvloxv orouo- a substitute 
or unsubsfltuted amino group, such as an amino group, a ^m^J^^^SSS^^iS!^ 

oZ ST aCe rT in ° 9r ° UP: 8 m ° e,her 9rOUPl 8UCh 88 a methy,thio «A> and a S££ ^ m£ 
fnT:^, 88 8 V '" yl H TOUP and 8 Stery ' 9r °" P: 8 nitro 9ro °P : 8 ^ no 9 rou P: aformyl group; an acjl gSTetSS 
an acetyl group and a benzoyl group; an aryl group, such as a phenyl group and a naphthyt qroup^ ana " ^tfero^ 

EL s ?h" 1^ ■ 8 SU K bs,, . tuted or ""^bstituted alkyl group is preferred from the standpoint of eLL S 
stablOty. and an alkyl group having an electron attracting group, such as an alkoxy group a carbonvl orotm an To^T 

and a norbomyl group are particularly prefened. A compound having such physical propeW thafl^^Sw of^ 
secondary methine hydrogen in proton NMR in chloroform-d appeal at 4.4 ppm or low^^anetefl^fa b-i^Ih 

TJ^ZT*™"" 3 ** ! hemiCa ' Shift at " «"» * ««»weTmagnXfS^?^STS 

considered tt,at the reason why the alkyl group substituted with an electron attracting group is preferred te ftaTa cJrbo 

a^ ! ^ bS ' 0mied 88 a ° "P«>" decompos 9 mon XSS^SS2SSSSi 

ISSSTSSS? SUPPreSS deCOmposBion - Specifically, the following structures are preferred as"ne 






0 2 -Bu( t ) 






CI 








[0259] The polyvalent finking group containing a non-metallic atom represented by L in the General formula m 
constituted with from 1 to 60 carbon atoms, from 0 to 10 nitrogen atoms' from 0 to io ox^en ^KT^ J i« 
hydrogen atoms and from 0 to 20 sulfur atoms . More specific examples of the linking grou£ ir^uS 
by combining the following structural units. e e consmuted 
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4- 



— CHo— 



— O-S— 



10 



IS 



~o-t- -J 



H 2 

N— C — 



f- 



— O-6-o— — s— _ 



23 



l>r- 




40 



45 




£0260] Polyvalent naphthalene, Polyvalent anthracene 



C0 2 -C-OR s 
R 4 



General formula (2) 
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(0264J As the functional group changing from hydrophobicity to hydrophilicfty in the embodiment, a secondary alkyl- 
sulfonate ester group represented by the general formula (1) is particularly preferred 

Ef^. Specific examples (functional groups (1 ) to (1 3)) of the functional groups represented by the general formulae 
(1) and (2) are shown below. 



(1) 



-so 3 c<^ 3 



(2) 



— so 3 -<jr> 



<3) — SOgCHCXJH 
CH 3 



(4) 



— so 3 ^~°\ 



(5) 



—SO 




(6) 




17) 

— CONH 
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(1 



(8) 



— CQ 



•f 



10 



(9) 



is 



go 



(10) 



-co. 




(11) 



—CO. 




(12) 



— CO2-CH-CH3 
OC 2 H 5 



AO 



(13) 



— CO. 



45 



SO 



functional Group changing from Hydrophilicity to Hydrophobk%> 

!££ m wnere » is "~essary that a local hydrophobic region is formed in a hydrophDic 

region, a functional group changing from hydrophilicity to hydrophobicity may be used. Examples of the function^ 
groupchanglng from hydrophilicity to hydrophobicity with heat, an acid. oTa radiation raj SSZ llwn £S2' 

m„„i,™ o 10-296B9S and USP No. 6.190,830. Specific examples thereof include (meth)acryloyloxyalkyltrimethylam- 
monium. Preferred examples thereof include a carboxylic add group and a carbonate salt groL^pSenled bvTe 
following general formula (3). The group is not limited to these examples represented by the 
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R 6 



X < jp°° 2 M+ General formula (3) 



10 



15 



30 



40 



45 



SO 



£02671 In the general formula (3), X represents -O-, -S-, -Se-.NR 8 -, -CO-, -SO, -S0 2 -, -PO-, -SIRW- and -CS-.and 
R 8 , B 7 , R 8 and R 9 each independently represents a monovalent group, and M represents an ion having positive charge. 
10268] Specific examples of R 6 , R 7 , R 8 and FP include «F, -C I. -Br,-I, -CN, -R«\ -OR*\ -OCORto -OCOOR™ 
-OCONR^RH.-OSOgR^ .COR*>, -COOR™, -CONR 10 R 14 , -NR 10 R 11 , -NR™ -COR« t -NR«-COOR« 
-NR10-CONR"R12, -SR 10 . -SOR t0 . -S0 2 R 10 and-S0 3 R 10 . 

R 10 , R 11 and R 12 each represents a hydrogen atom, an alkyl group, an aryl group, an alkenyl group or an alkynyl 
group. 



[0269] Among these, preferred examples of R 6 , R 7 . R 8 and R 9 specifically include a hydrogen atom, an alkyl group, 
an aryl group, an alkynyl group and an alkenyl group. Specific examples of M include an ion having a positive charge 
so described in the foregoing. 

10270] Specific examples (functional groups (1 4) to (31 )) of the functional groups represented by the general formula 
(3) are shown below. 

25 (14) — S0 2 CH 2 C0 2 H 



(15) <pl 

— SOgCHCOaH 



(16) 



yo 2 

— S0 2 CHC0 2 H 



(17) 




(18) — C0 2 CH 2 CH 2 S0 2 CH 2 C0 2 H 



S02CH 2 C0 2 H 
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SCH 2 C0 2 H 



(21) „ 




S0 2 £HC0 2 H 



(22) 




y— S0 2 CHC0 2 H 
CO z Me 



(23) 



— COCHC0 2 H 



(24) „ 




OCHC0 2 H 
C0 2 Me 



(25) 
— CONH 




Ph 

S0 2 CHC0 2 H 



(26) 
—CONH 




(27) — S0 2 CH 2 C0 2 W 



(28) — CO 2 CH 2 CH 2 S0 2 CH 2 CO 2 *Na 4 



(29) — S0 2 CH 2 C0 2 'NMe 4 + 
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(30) 




-<XDNH— < >-S0 2 CH 2 C0 2 -Na + 



(31) 



—CON 




SCH 2 CCVK* 



(0271 J The polymer compound having the polarity conversion group in the embodiment may be either a homopolyroer 
of one kind of a monomer having the foregoing functional group or a copolymer of two or more kinds thereof The 
polymer compound may be a copolymer of another monomer unless the effect of the invention is impaired. 
[0272] Specific examples of the monomer having the functional group are shown below. 

(Specific Examples of Monomer having Functional Group represented by General Formulae (1) and (2) fExamole 
Monomers (M-1) to (M-15)J) wi«ampw 

[0273J 




M-2 




SOgCHOsCH 
CH 3 
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O 



M-13 




H-CHg 
C 2 H S 



*M4 



«-15 





(Specific Examples of Monomer having Functional Group represented by General Formula (3) [Example Monomers 
(M-16)to(M-33)D 

10274] 



M-16 




0 2 CH 2 CO 2 H 



M-17 



V S0 2 CHC0 2 H 



M-18 




N0 2 



SOaCHGOaH 
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M-20 



C0 2 CH 2 CH 2 S0 2 CH 2 C0 2 H 



M-21 
-CON 





S0 2 CH 2 C0 2 H 



M-22 




ON 




SCH 2 C0 2 H 



M-23 




SOgCHCOgH 



M-24 




SOgCHCOgH 
C0 2 Me 



M-25 




M-26 




OCHCOsH 
C0 2 Me 
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M-27 




SOaCHCd 2 H 



to 



IS 



M-28 



CON 




S0 2 CHC0 2 H 



20 



M-29 




S0 2 CH 2 C0 2 -Na* 



30 



M-30 \ 

y— COaCHjC^SOaCHaCO/ Na + 



M-31 



)-CQ 



2 CH 2 CH 2 S0 2 CH 2 C0 2 -NMe 4 * 



40 



45. 



1^32 




ONi 




\y— S0 2 CH 2 C0 2 -Na* 



50 



M-33 



^-CONH— SCH 2 C0 2 -K* 



<Functional Group changing Hydrophiltaty/Hydrophobictty with Acid> 

(02751 Examples of the functional group whose hydrophilicity/hydrophoblcity is changed Include a functional grow 
changing from hydrophobicity to hydrophiliclty and a functional group changing from hydrophobic^ to hydrophilWty 
and the use of a functional group changing from hydrophobic.* to hydrophiliclty is advantageous in the invention in 
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10 



13 



20 



23 



40 



43 



55 



synthesis point of view. Examples of the functional group changing from hydrophobicity to hydrophiliclty include the 
known functional groups disclosed In the literatures. Specific examples thereof include a hydroxyl group, a phenolic 
hydroxyl group, an amino group and a carboxyl group, which are protected with an acid-decomposing group described 
in T.W. Green, Protective Group in Organic Synthesis, A Wiley-lnterscience Publication (1981). Particularly useful 
examples of the functional group include a carbonate ester group protected with an acid-decomposing group described 
in the literatures, such as an alkoxyalkyl ester described In European Patent No. 652,438 and PCT International Pub- 
lication No. W092/9934, and a t-butyl ester described In H. Ito, et al., Macromoiecules. vol. 21, pp. 1477, as well as a 
silyl ester and vinyl ester However, the functional group is not limited to these examples. Among these, particularly 
preferred examples thereof include a tertiary carboxylate ester group and a group represented by the general formula 
(2) descrtoed as an alkoxyalkyl ester group that is particularly excellent as the functional group changing from hydro- 
phobicity to hydrophllidty. * 
[0276] Preferred specific examples of the functional group changing from hydrophobicity to hydrophilicity with an 
acid include the functional groups (11) to (13) described for specific examples of the functional group represented by 
the general formula (2). 3 

- Photo Acid Generating Agent - 

[0277] In the case where the functional group whose hydrophilicitymydrophobfcity Is changed with an acid is intro- 
duced, it is preferred to use a photo acid generating agent, which generates an acid with light, In combination. Examples 
of the compound include a photoinitiator for photocationic polymerization, a photoinitiator for photoradical polymeriza- 
tion, a photocolor extinction agent for a colorant, a photodiscoloration agent, a compound generating an acid with light 
used in a microresist, and a mixture thereof, and they may be used through appropriate selection. 
[0278] Specific examples thereof include diazonium salts described in S.I. Schlesinger, Photogr. Sd. Eng. vol 18 
p. 387 (1974) and T.S. Bal, et al., Polymer, vol. 21, p. 423 (1980), ammonium salts described in U. S. Patent Nos' 
4,069,055 and 4,069,056 and JP-A No. 3-1 401 40, phosphonium salts described in D C. Necker, et al., Macromoiecules, 
vol. 17, p. 2468 (1984), C.S. Wen, et al.. Teh Proc Cont Pad. Curing ASIA, p. 478. Tokyo, Oct (1988) andU. S. Patent 
Nos. 4,069,055 and 4,069.056, iodonium salts described in J.V. Crivello, et al.. Macromoiecules, vol. 10(6), p. 1307* 
(1977), Chem. & Eng. News, Nov. 28, p. 31 (1988), European Patent No. 104.143, U. S. Patent Nos. 339.049 and 
410,201, and JP-A Nos. 2-150848 and 2-296514, 

sulfonium salts described in J.V. Crivello, et al., Potymer J., vol. 17. p. 73 (1985), J.V. Crivello, et al., J. Org. Chem., 
vol. 43, p. 3055 (1978), W.R. Watt, et al.. J. PotymerSd., Polymer Chem Ed., vol. 22, p. 1789 (1984), J.V. Crivello et 
al., Polymer Bull., vol. 14, p. 279 (1985), J.V. Crivello, et al., Macromoiecules, vol. 14(5), p. 1141 (1981), J.V. Crivello 
et al., J. Potymer Set.. Potymer Chem. Ed., vol. 17, p. 2877 (1979), EP-A No. 370.693, U. S. Patent No. 3 902 114* 
European Patent Nos. 233,567, 297.443 and 297,442, U. S. Patent Nos. 4,933.377, 410,201, 339,049, 4,760,013' 
4.734,444 and 2,833,827, and German Patent Nos. 2,904,626, 3,604,580 and 3,604,581, selenium salts described in 
J.V. Crivello, et al., Macromoiecules, vol. 10(6), p. 1307 (1977) and J.V. Crivello, et al., J. Polymer Sci., Potymer Chem. 
Ed^ vol. 17, p. 1047 (1979). onium salts, such as arsonium salts described in C.S. Wen, et al., Teh Proc Cont Red 
Curing ASIA, p. 478, Tokyo, Oct (1 988), 

organic halogen compounds disclosed in U. S. Patent No. 3,905.815, JP-B No. 46-4605, and JP-A Nos 48-36281 
55-32070. 60-239736, 61 -1 69835. 61 -169837, 62-58241 , 62-212401 , 63-70243 and 63-298339. organic metal/organic' 
halogen compounds described In K. Meier, et al., J. Had. Curing, vol. 13(4). p. 26 (1986), T.P. GPI, et al., Inorg. Chem 
vol. 19, p. 3007 (1980), D. Astruc, Acc. Chem. Res., vol. 19 (12), p. 377 (1896) and JP-A No. 2-161445, 
photo acid generating agents having an o-nitrobenzyi type protective group described in S. Hayase, et al., J. Potymer 
Sd., vol. 25, p. 753 (1987), E. Refchman, et al., J. PotymerSd.. Potymer Chem. Ed., vol. 23, p. 1 (1985), Q.Q. Zhu, 
et al., J. Photochem., vol. 36, 85, 39, p. 317 (1 987), B. Amit, et al., Tetrahedron Lett., vol. (24), p. 2205 (1973), OH. R.' 
Barton, etal., J. Chem. Soc, p. 3571 (1965), P.M. Collins, et al.. J. Cnem. Soc., Parking p. 1695 (1975), M. Rudinstein 
et al., Tetrahedron Lett., vol. (17), p. 1445 (1975), J.W. Walker, et al., J. Am. Chem. Soc, vol. 110, p. 7170 (1988), S.' 
C. Busman, et al., J. Imaging Techno!., vol. 1 1 (4) (1 985), H.M. Houlihan, et al., Macromoiecules, vol. 21 ( p. 2001 (1 988), 
P.M. Collins, et al., J. Chem. Soc, Chem. Commun., p. 532 (1972), S. Hayase, et al.. Macromoiecules, vol. 18, p. 1 799 
(1985), E. ReichmaniSi et al., J. Etedrochem. Soc, Solid State Sd. Techno!., vol. 130(6). F.M. Houlihan, et al, Macro- 
mdecules, vol. 21, p. 2001 (1988), European Patent Nos. 290,750, 046,083, 156,535, 271 ,851 , 388,343, 3,901,710 
and 4,181 .531, and JPW Nos. 60-198538 and 53-133022, compounds generating sulfonic acid through photodecom- 
position represented by an iminosulfonate described in Tsunooka, et al., Polymer Preprints, Japan, vol. 35(8), G. 8erner, 
et al., J. Pad. Curing., vol. 13(4), W.J. Mijs, et al,, Coating Techno!., vol. 55(697), p. 45 (1 983), Akzo. H. Adachi, et al.] 
Potymer Preprints, Japan, vol. 37(3), European Patent Nos. 199,672, 84,515, 199,672, 44,115 and 101 122 U s' 
Patent Nos. 4,618,554, 4.371,605 and 4,431,774, and JP-A Nos. 64-18143, 2-245756 and 3-140109, and disulfone 
compounds described in JP-A No. 61-166544. 

[0279] A compound having an acid generating agent introduced into a main chain or a side chain thereof can also 



38 



' ^ EP 1 338 431 A2 O 

SZS'Z? 7, C ° m, ? 0Un * deS f* ed ' ,n E - Woodhouse. et a... J. *m. Chem. Soft, vol. 104, p. 5586 (1982). &P 

p. 625 (1988), Y. Yamada, et al.. Macromol. Chem-, vol. 152. 153. p. 163 (1972) J V Crlvello et al J PorvmeriM 
Polymer Chem. Ed., vol. 17. p. 3845 (1979). U. S. Patent No. 3,849.137. Gen^nPa^ No 3 914 4o7SS 22,' 
63-26653. 55-164824. 62-69263. 63-14603. 63-163452. 62-153853 and 63-146029 3 -™>«>*> JP-A Nos. 

S A F Ah^TT.' Tmi* 9 r eraUn . 9 a " ^ wl,n bribed In V.N.R. Filial. Synthesis, vol. (1). p. i 

329 f 1970^ s' l^JZ ^V™ - 1 ^ (47> ' 4555 (1971)> ° H R - Bart0n ' « ■ J - «""»• S**- vol- Q P. 
™. Si! N °- 3 - 779 ' 778 and European Patent No. 126,71 2 can also be used 

PH811 The addition amount of the photo acid generating agent Is generally about from 0.001 to 40% by mass oraf- 
(Ught-to-Heat Converting Substance) 

SSf? K ,n . the CaS -. WhCr ! th€ h y dr °P nilic ^'on '« 'ormed with an IR laser in this embodiment, it Is preferred that a 
S.n«l "^f ^T n9 r b . 8ta ," Ce ( ' i9h, - ,0 - hea, inverting agent) for converting light energy to merr^e^ isco^ ■ 
tamed. The part where the l.ght-to-heat converting substance Is contained may be. for example, either the gran taZ 
hav,ng the surface changing hydrophiiicity/hydrophobicity or the intermediate layer and it Is also poSbi t£. St 
^ n T^Z^TeT yer b P - Wed ^ «- -av- - - —£ -tenal, andt, 

S^* AS ^ the " 9nWo ? eat converti "g substance used in the organic EL element of the embodiment, any substance 
can be used as far as it can absorb light and convert the absorbed light to heat, and ft is preferred ^ c useleaL V£F1 

SSZT ST ^ h8Ve abSOrPti ° n " 9ht re9 '° n ""^considei of ^ 

?„ *I i?T « 8 T T "i en r r ° nment of 0,0 or 9 anfc a ■•""«*■ Particularly preferred examples of the substance 
». the invent.cn includes dye having a maximum absorption wavelength in a range of from 760 to 1 .200 nm which is 
an exposure wavelength of an infrared laser used for writing. 

I0284 L ^ "** fe n0t Barticu,af1 y limited as far as ft does not Influence the hue of pixels, and the commercially 
avaiiab le dyes and the known products described in the literatures (such as "Senryo Binran- (Manual fc^Ses? eS 
by Society of Synthetic Organic Chemistry. Japan (1970). twranuairoruyes). edited 

_£028S] .Specific examples of the dye include an azo. dye.. a.metallic complex azo dye. a pyrazolone azo dye an 

metallic thiolate complex. Preferred examples of the dye include cyanine dyes described in JPW Nos 58-12S24B 
S^f 6 ' . 59 - 20 ^ 29 H and 60 ' 78787 - -"ethlne dyes described in JpI Nos%8-1 73696. 58-I81W0 ami SSE2 
naphthoquinone dyes desenbed in JPV\ Nos. 58-112793. 58-224793. 59-18187, 59-73998. 60-52940 and 60*3744 
a squahnum dye described in JP-A No. 58-112792. and a cyanine dye described in British Patent No. 434.875^ 

if 1 . -? ^ absorbing sensitizing agents described in U. S. Patent No. 5,156,938 is preferably used and 
V£2 ^l"'^ a ^ n f ^'^PVOrlium satt described in U. S. Patent No. 3.881.924, a trfmethyenettiapyrylfum saiS 

« ^' 59 - 41 . 363 ' i f 9 -84248. 59-84249, 59-146063 and 59-146061. a cyanine dye described In JPW No 
59-216146. a pentamethinethiopyrylium salt described in U. S. Patent No. 4.283.475. and pyryiliim comDounds de-' 

ne^^' B K N *; ^l" V - 5 - 197 ° 2 ^ a ' SO Preferab,V USed - ^ P-^« «aSesTf ^ye^lut 
near frrfrared absorbing dyes described in U. S. Patent No. 4.756.993 as the formulae (I) andfll). Among ines*^ 

Wcdarty preferred examples thereof include a cyanine dye. a squalirium dye. a pyrylium salt and a nickel thiolate , 



l *™7}. ™ e "Y e be usea in an a ™«"« <"*<>m 0.01 to 50% by mass, preferably from 0.1 to 10% by mass and 
particularly preferably from 0£,o 10% by mass, based on the total solid content in »e layer containing^ .ign,!£ 
,h! ^1! , 1 '"9 sut «tance. When the addrtJon amount of the dye Is less than 0.01% by mass, an effect of improving 
the sensurvity of poterrty convers.cn is difficult to be obtained, and when it exceeds 50% by mass, the film strength S 
the layer containing the light-to-heat converting substance is lowered. 

3C-1 -2. Formation of Hydrophilic Region and Hydrophobic Region 

[0288] In the embodiment heating, supply of an acid, or irradiation of a radiation ray is imagewise carried but on the 
surface having the polymer compound having the functional group whose hydrophiiicity/hydrophobicity is changed bv 

ShT 0 ° f 8 f 'f^ thUS P,OVided ' S ° as to ,om a "ydrophilic/hydrophoblc region. In other words a hy- 
drophilic region can be formed on the first electrode. "».«ny 

i^ 91 . * fom,ation mecha " i s'n ^ a hydrophlltemydrophobic region in the embodiment, the polarity conversion 
group of the polymer compound on the graft surface suffers polarity conversion in the region, to which heat, an acid. 



39 



n 



EP 1 338 431 A2 



or Irradiation of a radiation ray Is applied, to form a hydrophilic region or a hydrophobic region. At this time, in the case 
where the region, to which heat, an acid, or irradiation of a radiation ray is applied, exhibits hydrophilicity, the hydro- 
phobic layer maintains the original surface condition and remains as a hydrophobic region in the region, to which heat, 
an acid, or irradiation of a radiation ray is not applied. In the case where the region, to which heat, an acid, or irradiation 
of a "radiation ray Is applied, becomes a hydrophobic region, the hydrophilic iayer maintains the original surface condition 
and remains as a hydrophilic region in the region, to which heat, an acid, or Irradiation of a radiation ray Is not applied. 
[0290] The imagewise formation of a hydrophilic/hydrophobic region is carried out by irradiation of a radiation ray, 
such as light, or by heating. In the case of an embodiment using the light-to-heat converting substance is used in 
combination as one embodiment of light Irradiation, a hydrophilic/hydrophobic region can be formed by heating by 
scanning exposure with laser light in the infrared region. 

[0291] Examples of the method for forming a hydrophilic/hydrophobic region include a method of writing with heating 
or irradiation of a radiation ray, such as exposure. For example, light irradiation with an infrared laser, an ultraviolet ray 
lamp or visible light, electron beam Irradiation, such as y-ray, and thermal recordation with a thermal head can be 
carried out. Examples of the light source therefor include a mercury lamp, a metallic hafide lamp, a xenon lamp, a 
chemical lamp and a carbon arc lamp. Examples of the radiation ray include an electron beam, X-ray, an ion beam 
and a far infrared ray. A high energy beam (laser beam) is also used. 

[0292] Preferred examples of a specific embodiment that is generally employed include direct imagewise recordation 
with a thermal recording head, scanning exposure with an infrared laser, high illuminance flash exposure, for example, 
with a xenon discharge lamp, and exposure with an infrared ray lamp. 

[0293] In orcfer to carty out direct pattern formation with digital data from a computer, a method of carrying out polarity 
conversion with laser exposure is preferred. Examples of the laser include a gas laser, such as a carbon dioxide gas 
laser, a nitrogen laser, an Ar laser, a He/Ne laser, a He/Cd laser and a Kr laser, a liquid (dye) laser, a solid state laser, 
such as a ruby laser and a NoVYAG laser, a semiconductor laser, such as a GaAs/GaAIAs laser and an InGaAs laser, 
and an excimer laser, such as a KrF laser, a XeCI laser, a XeF laser and an Ar 2 laser. Among these, a semiconductor 
laser and a solid high output infrared laser, such as a YAG laser, emitting an infrared ray having a wavelength of from 
700 to 1 ,200 nm are preferably used. 

3C~2. Substrate and Electrode 

[0294] The substrate and the first and second electrodes in the embodiment are appropriately selected from the 
constitution of the organic EL element. Specifically, the same materials as in the substrate and the first and the second 
~ electrode exemplified in *3A-2. Substrate and Electrode" can be exemplified. 

3C-3. Organic Compound Layer 

[029S] Examples of the organic compound layer (the organic light emitting layer, the constitution of the organic com- 
pound layer and the formation of the organic compound iayer) include the same materials and the same constitutions 
as described in "3A-3. Organic Compound Layer". 

3D. Organic EL Element of Fourth Embodiment 

[0296] The organic EL element of the fourth embodiment will be described. 

[0297] The fourth embodiment of an organic EL element of the invention is preferably an organic EL element of the 
second embodiment, in which the hydrophilic region formed on the first electrode is formed by imagewise irradiation 
of a radiation ray on a surface having been in contact with a hydrophilic compound having a polymerizable group. 

3D-1. Hydrophilic Region 

[0298] The hydrophilic region in this embodiment will be described in detail. 
3D-1-1. Formation of Hydrophilic Region by Surface Graft 

[0299] In this embodiment, a surface is made in contact with a hydrophilic compound having a polymerizable group 
arranged on the substrate material, and energy is applied to the surface to form a chemical bond between the polym- 
erizable group of the hydrophilic compound and the substrate material, whereby a hydrophilic region that is firm and 
excellent in durability and has high hydrophilicity is formed. The formation of the bond is referred to as surface graft 
[0300] This is equivalent to the surface graft polymerization described for the third embodiment. In the third embod- 
iment, the polymer compound to be grafted has the polarity conversion group, and in this embodiment, a composition 
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containing a polymerizable hydrophilic compound is made in contact with the surface, and ft Is directly bonded to an 
active species formed on the surface of the substrate material. 

[0301] The contact can be earned out by immersing the substrate into a liquid composition containing the polymer- 
Izable hydrophilic compound, but it is preferred as described later that a layer mainly containing a composition con- 
5 taJning a polymerizable hydrophilic compound is formed on the surface of the substrate material by a coating method 
from the standpoint of handleabliity and production efficiency. 

[0302] The surface of the substrate material referred In the embodiment means a surface having such a function 
that the hydrophilic compound having a polymerizable group can be chemically bonded thereto. The substrate material 
itself may have such surface characteristics, or in alternative, it is possible that another layer (a layer exhtoiting a 
10 polymerization initiating function described later) is separately provided on the substrate material, and the layer has 
such surface characteristics. 

[0303] The formation of the surface graft by application of energy will be described below. 

[0304] The formation of the hydrophilic region in this embodiment is carried out by such a method that is referred to 
as surface graft polymerization. Hie graft polymerization is such a method that active species are imparted on a polymer 
15 compound chain by applying energy by the known method, such as light and an electron beam, and another monomer 
capable of initiating polymerization with the active species Is polymerized to synthesize a graft polymer, and particularly, 
in the case where the polymer compound, to which the active species are imparted, forms a surface, the method Is 
referred to as surface graft polymerization. 

[0305] In general, it is preferred that the surface of the substrate material or the layer exhibiting a polymerization 
20 initiating function is directly treated with plasma or an electron beam to generate a radical on the surface and to exhibit 
the polymerization initiating function, and thereafter, the active surface is reacted with a monomer having a hydrophilic 
functional group to form a graft polymer surface layer, i.e., a surface layer having the hydrophilic group. 
[0306] As the method for inducing graft polymerization, for example, by irradiation of fight, the known method can 
be applied. 

25 [0307] Specific examples of the photo-graft polymerization method that can be used in the invention include the 
methods described in JP-A Nos. 63-92658, 10-296895 and 11-119431. Specifically, a polymerizable composition con- 
taining a polymerization initiator and a polymerizable compound is previously undercoated on the substrate material, 
and the hydrophilic compound having a polymerizable group is coated thereon, followed by irradiation of light. 
[0308] As another method for forming the hydrophilic region, such a method described in T. Matsuda and Y. Nakaya- 

30 ma, Langmuir, vol. 1 5, p. 5560 (1 999) and Macromotecules, vol. 29, p. 8622 (1 996) that a hydrophilic monomer is made 
in contact with a polymer substrate having an N,N-diethylthiocarbamate group, which is then imagewise exposed, so 
as to cause-surface graft-polymerization,. whereby.a hydrophilic pattern having pofyacrylrc add fixed on the surface. 
[0309] In the embodiment, the photo-graft method, in which energy application is effected by irradiation of light, is 
preferably used among the methods for producing the surface graft: 

35 

(Hydrophilic Compound having Polymerizable Group) 

[0310] The hydrophilic compound having a polymerizable group used in the embodiment means a hydrophilic com- 
pound containing a radically polymerizable group formed by introducing an ethylene addition-pofymerizabfe unsatu- 
rated group, such as a vinyl group, an altyl group and a (meth)acryl group, as a polymerizable group into a hydrophilic 
homopotymer or copolymer obtained by using a hydrophilic monomer described later or using at least one kind selected 
from the hydrophilic monomers, in particular, those having the polymerizable group at an end thereof are preferred, 
and those having the polymerizable group at an end and a side chain thereof are further preferred. 
[0311] The hydrophilic compound containing a radically polymerizable group having an ethylenic addition-polymer- 
izabte unsaturated group can be synthesized in the following manner. 

[0312] Examples of the synthesis method include a method of coporymerizing a hydrophilic monomer and a monomer . 
having an ethylenic addition-pofymerizable unsaturated group; a method of coporymerizing a hydrophilic monomer and 
a monomer having a double bond precursor, and introducing a double bond by a treatment with a base; and a method 
of reacting a functional group of the hydrophilic compound with a monomer having an ethylenic addition-porymerizabte 
unsaturated group. Among these, the method of reacting a functional group of the hydrophilic compound with a mon- 
omer having an ethylenic addition-pofymerizable unsaturated group is particularly preferred from the standpoint of 
synthesis suitability. 

[0313] Examples of the hydrophilic monomer used for synthesizing the hydrophilic compound having a radically 
polymerizable group at an end of the main chain and/or a side chain include a monomer having a hydrophilic group, 
e.g., a carboxyl group, a sulfone group, a phosphoric acid group, an amino group, a salt of them, a hydroxy! group, an 
amide group and an ether group, such as (meth)acrylic acid and an alkali metal salt or an amine salt thereof, itacontc 
actdandanalkalimetalsattoran amine salt thereof, 2-hydroxyethyl (meth)acrylate, (meth)acrylamide, N-monomethyfol 
(meth)acryiamide, N-dimethylol (meth)acrylamide, acrylic amine and a hydrogen halide salt thereof, 3-vinyfpropionic 
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acid and an alkali metal salt or an amine salt thereof, vinylsulfonic acid and an alkali metal salt or an amine salt thereof 
2-sulfoethyt (meth)acrytate f polyoxyethylene glycol (meth)acrylate, 2-acrylamide-2-methylpropanesulfonlc acid and ac- 
id phosphoxypolyoxyethylene glycol mono(meth)acrylate. 

£03141 Examples of the ally! group-containing monomer to be copolymerized with the hydrophilic monomer include 
airy (meth)acrylate and 2-allyloxyethyl methacrylate. 

£0315] Examples of the monomer having a double bond precursor include 2-(3^hloro-1-oxopropoxy)ethyl methacr- 
ylate. 

[0316] Examples of the monomer having a additlon-polymerizable unsaturated group used for Introducing an un- 
saturated group by utilizing reaction with the functional group, such as a carboxyl group, an amino group, a salt thereof 
a hydroxyl group and an epoxy group, in the hydrophllic monomer include (meth)acryiic acid, gryddyl (meth)acryiate 
ally! glycidyl ether and 2-lsocyanatoethyj (meth)acrylate. ' 
£03171 Preferred examples of the hydrophillc compound having a polymerizable group at an end andror a side chain 
Include a hydrophillc macromonomer. As the production process of the hydrophillc macromonomer used In the Inven- 
tion, various kinds of production methods are proposed, for example, in "Macromonomer no Kagaku to Kogyo" (Chem- 
istry and Industry of ^lacromonomers), by Yamashita. et at. published by IPC. Ltd. (September 20. 1989), chapter 2 
■Macromonomer no Gosef (Synthesis of Macromonomer). Examples of the hydrophillc macromonomer that Is partic- 
ularly useful in the invention include a macromonomer derived from a monomer containing a carboxyl group, such as 
acrylic acid and methacrylic acid, a sulfonic acid series macromonomer derived from a monomer, such as 2-acrylamide- 
2-methyfpropanesulfonic acid, vinylstyreriesulfonic acid and a salt thereof, an amide series macromonomer derived 
from a monomer, such as (meth)acrylamide f N-vinylacetamide, N-vinylformamide and N-vinylcarboxyllc add amide a 
macromonomer derived from a monomer containing a hydroxyl group, such as hydroxyethyl methacrylate, hydroxyethyl 
acryiate and glycerol monomethacrylate, and a macromonomer derived from a monomer containing an aikoxy group 
or an ethylene oxide group, such as methoxyethyl acryiate, methyoxypolyethylehe glycol acryiate and polyethylene 
glycol acryiate. A monomer having a polyethylene glycol chain or a polypropylene glycol chain can be usefully used 
as the macromonomer in the invention. 

£03181 The molecular weight of the macromonomer is preferably in a range of from 250 to 100,000, and particularly 
preferably in a range of from 400 to 30,000. 

(Hydrophilic Monomer useful for Combination Use with Hydrophllic Macromonomer) 

£031 91 A hydrophilic monomer may be further added to the hydrophilic macromonomer having a polymerizable group. 
The polymerization ratio can be increased by adding a hydrophilic monomer. 

£0320] The addition amount of the hydrophilic monomer is preferably from 0 to 60% by mass in terms of solid content 
based on the total hydrophilic compound having a polymerizable group. When the amount exceeds 60% by weigh it 
is not suitable because the coating property is deteriorated to fail to carry out uniform coating. 

£0321 1 Examples of the hydrophilic monomer that is useful for using in combination with the hydrophilic compound 
having a polymerizable group at an end and/or a side chain thereof include a monomer having a positive charge, such 
as ammonium and phosphonium, and a monomer having a negative charge or an acidic group capable of being dis- 
sociated to a negative charge, such as a sulfonic acid group, a carboxylic acid group, a phosphoric acid group end a 
phosphonic acid group. Among these, a hydrophilic monomer having a nonionic group, such as a hydroxyl group, an 
amide group, a sulfonamide group, an aikoxy group and a cyano group, may also be used. 

£03221 Specific examples of the hydrophilic monomer that is particularly useful for using in combination with the 
hydrophilic macromonomer in the embodiment include the following monomers. 

£0323] Examples of the hydrophilic monomer include (meth)acrylic add and an alkali metal salt or an amine salt 
thereof, itaconic acid and an alkali metal salt or an amine salt thereof , alhylamine and a hydrogen halide acid salt thereof, 
3-vinylpropionic acid and an alkali metal salt or an amine salt thereof, vinylsulfonic acid and an alkali metal salt or an 
amine salt thereof, styrenesuffonic acid and an alkali metal salt or an amine salt thereof, 2-sulfoethylene (meth) acryiate, 
3-sulfopropylene (meth)acrylate and an alkali metal salt or an amine salt thereof, 2-acrylamide-2-methy^ropanesul- 
fonic acid and an alkali metal salt or an amine salt thereof, acid phosphoxypolyoxyethylene glycol mono(meth)acrylate 
and a salt thereof, 2-dimethylaminoethyl (meth)acrylate and a hydrogen halide acid salt thereof, 3-trirriethylammoni- 
umpropyl (meth)acrylate, 3-trimethylammoniumpropyl (meth)acrylamide and N.N,N-trimethyl-N-(2-hydroxy-3-fneth- 
acryloyloxypropyQammonium chloride. 

£0324] Furthermore, 2-hydroxyethyl (meth)acrylate, (meth)acrylarnide, N-monomethylol (meth)acrylamide, N* 
dirnethylol (meth)acrylamide, N-vinylpyrroBdone, N-vinylacetamide, polyoxyethylene glycol mono(meth)acrylate, a 
monomer haying an amino acid skeleton in the molecule, such as N-methacryloyloxyethylcarbamic add aspartic acid, 
and a monomer having a sugar skeleton in the molecule, such as grycoxyethyl methacrylate are also useful. 
£0325] A solvent used in a composition containing the hydrophilic compound is not particularly limited as tar as the 
hydrophilic macromonomer and the hydrophilic monomer as the main components can be dissolved therein, and an 
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rr rf o^ S 0 °^ ent * SUC> 1 a !^ ,e l and 8 Watef S0,Ubfe SOlvent ' fe P reterab| y «sed. A mixture thereof and a solvent having 
a surface active agent added thereto are also preferred. »»«vi ng 

SS2i« 1 ^l Wa ! e . f T^*** S0 ! Ve H l hereI " mCanS a soKent * at can be m,xed with wate ' at a " arbitrary ratio, and 
acTdTS, ~T .I'" m a ". a,COh °' SO,Vent • 6UCh 88 methanpl ' ethano1 ' P r °P ano1 ' Slvcol andjlycerin. an 

!L acld ' a ketone so,vent ' such 88 acetone, an amide solvent, such as foimamlde 

ES«i^ e . Sl i!! aCe f T a9ent ' Wh ' Ch ^ ^ added lo ,he *°* ent de Pan^8 on necessity, may be those that can 
be dissolved In the solvent, and examples thereof include an anionic surface active agent, such as sodium n-dodecvT 

s^S° na,e * ? ^T* SUrfaCe aCtiVe a9ent ' SUCh 88 ^o^'trimethytemn^nium chloride anS a noS 
torlncId^E^ 

£ H.l' produced bv ^ Co 'P )' PoVoxyethylene soibltan monolaumte (examples of a commer- 
^ Pf ° dUCt thcre,or lnclude 7VVEEN 20 - P^duced by Yakuri Pure Chemicals Co Ltd ) 
XflJl^^w? com P° s,tton fe ln « nquid form is made in contact the surface, the operation may be 
^Tno tn ' a lf C8Se Where a ^""S ,a V e ' a ' hyarophllfc compound composition is formed by a 

coating method, the coating amount is preferably from 0.1 to 10 g/m*. and particularly preferabfrfrem 1 to 5 g/m* in 

SS^ESS teToTpref^ " ^ 1 ° ' Un, ' ,0,m C ° at ' n9 *" 18 ^ » <*" "* 
30-1-2. Formation of Hydrophilic/Hydrophobic Region 

I0329J In the embodiment, the surface having been in contact with the hydrophilic compound having a poiymerizabie 
group can be imagewise irradiated with a radiation ray to form a hydrophilic/hydrophobic region. In other words a 
hydrophilic region can be formed on the first electrode. a n. m umer woros. a 

^""^J* thS meth ° d f ° r app| y' n 9 ene, Sy ,or ' on ™' n 9 a hydrophilic region is not particularly limited 
88 far /* tne m em°dcan form an active point on the substrate material, and can apply enemy capable of forming a 

^ fl ^r e Mf ea ^ eP J^ 

activation light is preferred from the standpoint of simplicity of the cost and the apparatus 

Whara Nation activation light is applied to the imagewise exposure, both scannlngexposure 
based on digital data and pattern exposure using a Dth film can be used. 

l^ 321 , A * k the m , ett ' od used tor the Pattern formation, the writing methods exemplified for the third embodiment can 
be preferably applied to this embodiment. 

~E! : 8 f ^ U " ° , the ap P licaBon o1 ene W. the acfive point.generated.on-me substrate material-is.pofymerteed 
hr!l the ^ n> P n,,,c compound having a poiymerizabie group to form a surface having a hydrophilic graft chain having 
high mobility in a preferred embodiment, a hydrophilic compound having a poiymerizabie group at an end and a side 
SZThZHI ^ add ^ , . W H ereby - th ° h » dn " me 9 raft chai " b ^nded to the poiymerizabie group on the side chain of 
WgherhXphiS "htoSS a*Pono"«ally Improved in formation density and mobility, and therefore 



30-2. Substrate and Electrode 



C0334J The substrate and the first and second electrodes in the embodiment are appropriately selected from the 
constitution of the organic EL element. Specifically, the same materials as In the substrate and the first and the second 
electrode exemplified in "3A-2. Substrate and Electrode" can be exemplified. 

f!^ 1 T he r su,,ace of «>« substrate material (i.e.. the substrate having at least the first electrode provided thereon) 
n the embodrment Is not limited as far as it has such characteristics that are suitable for providing the surface graft 
through graft synthesis. In the embodiment, in view of effective generation of the active point and improvement in the 
sensitivty of the hydrophilic region formation, it is particularly preferred to form a layer having a poiymerizabie com- 
pound and a polymerization initiator added thereto as a compound exhibiting a polymerization initiating function through 
appHcation of energy to the surface of the substrate' material, i.e.. to form a layer exhibiting a polymerization initiating 



function. 

3D-2-1. Layer exhibiting Polymerization Initiating Function 



(0336J The layer exhibiting a polymerization initiating function (hereinafter, also referred to as a 'poiymerizabie layer*) 
can be formed in such a manner that the necessary components are dissolved in a solvent capable of dissolving the 
components and provided en the surface of the substrate material by coating, and the coated film is then hardened by 
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• [0337] Details of the polymerizable compound and the polymerization initiator contained In the polymerizable layer 
and the solvent used upon coating may be the same as those described in -1-1-1. (a) Production Method of Surface 
Graff. t 

[03381 The coating amount in the case where the polymerizable layer is formed on the substrate material Is preferably 
from 0.1 to 20 g/m* and more preferably from 1 to 15 g/m* in terms of weight after drying. When the coating amount 
Is less than 0.1 g/m*. the sufficient polymerization initiating function cannot be exhibited to make grafting of the hy- 
drophilic compound insufficient, and thus there is a possibility that the desired hydrophilicity cannot be obtained. When 
the coating amount exceeds 20 g/rn*. there is such a tendency that the film property is deteriorated, and the film is 
liable to be peeled off. Therefore, both the cases are not preferred. 

[03391 m the embodiment, the composition for forming the polymerizable layer is arranged on the surface of the 
substrate material, for example, by coating, and the solvent is removed to effect film formation, whereby the polymer- 
izable layer is formed. At this time, it is preferred that the film Is hardened by carrying out heating anoVor irradiation of 
light. In particular, when the film is dried by heat and then preliminarily hardened by irradiation of light, it is preferred 
since the hardening of the polymerizable compound is previously carried out to a certain extent whereby such a phe- 
nomenon can be effectively prevented that the polymerizable layer Itself is peeled off after attaining graft of the hy- 
drophtlic compound. The reason why irradiation of light is used for the preliminary hardening is the same as having 
been described for the photopolymerization initiator. 

[0340] The conditions of the heating temperature and the heating time can be selected In such a manner that the 
coating solvent is sufficiently dried, ft is preferred from the standpoint of production suitability that the drying temperature 
is 100«C or less, and the drying time is 30 minutes or less, and it is more preferred that the drying temperature is from 
40 to 80° C, and the drying time is 10 minutes or less. 

[0341] Upon irradiation of light to be carried out after the heat drying, a light source used for forming a hydrophflic/ 
hydrophobic region can be used. It is preferred that the irradiation of light is carried out to such an extent that the 
polymerizable compound present in the polymerizable layer is partly radically polymerized but is not completely po- 
lymerized, from the standpoint of the formation of the hydrophilic layer and prevention of inhibition of the formation of 
the bond between the active point of the polymerizable layer and the graft chain formed by application of energy. The 
time of the irradiation of light is preferably 30 minutes or less while it varies depending on the intensity of the light 
source. As a target of the preliminary hardening, for example, the film remaining ratio after solvent washing is 10% or 
more, and the initiator remaining ratio after the preliminary hardening is 1 % or more. 

3D^3. Organic Compound Layer 



[0342] Examples of the organic compound layer (the organic light emitting layer, the constitution of the organic com- 
pound layer and the formation of the organic compound layer) include the same materials and the same constitutions 
as described in '3 A-3. Organic Compound Layer*. 

[0343] The organic EL element of the invention can be preferably applied to various fields, such as a display element, 
a display device, a backlight, electrophotography, an illumination light source, a recording light source, an exposure 
lighl source, a reading light source, a sign, a signboard, an interior and an optical communication device. 

EXAMPLES 

[0344] The invention will be described in detail with reference to the following examples, but the invention is not 
construed as being limited thereto. 

{Visible Image Receiving Material] 

(Examples 1 and 2) 

[0345] A biaxially stretched polyethylene terephthalate film (A41 00, produced by Toyobo Co.. Ltd.) having a thickness 
of 188 um was subjected to an oxygen glow discharge treatment by using a flat plate magnetron sputtering apparatus 
(CPS— 1 0— EP70. produced by Shibaura Eletec Corp.) under the following conditions. 



- Oxygen glow discharge treatment conditions « 


Initial vacuum pressure: 
Oxygen pressure: 
RF glow discharge: 


1.2x10* Pa 
0.9 Pa 

1 .5 kW, Treating time: 60 sec 



EP 1 338 431 A2 i J 

E^i «^fJi ,m ( ^ avi ? 9 toeen subjected to the glow discharge treatment was Immersed in an aqueous solution of 
sodium styrenesulfonate (1 0% by mass) having been bubbled with nitrogen at 70-C for 7 hours. The film having been 

ZZTc^ W f ? . ^ W8ter r ° f 8 h0Ure to ° b,ain a vistole living material 1 (Example 1) having 

sodium styrenesulfonate In the form of a graft polymer on the surface. 

l^f. 71 o„T h K, Same procedu . res were seated except that sodium styrenesulfonate was changed to acrylic add to 
obtain a vis.ble .mage receiving material 2 (Example 2) having acrylic acid in the forni of a graft polymer on the surface. 

(Example 3) 

J^ < tT > ? i,fon . tor 'u™'" 9 a " lntem,ediate h« v ing «»e following composition was coated on a biaxially 
^Z^sln^7^^° T ^ 1 ° 0 ' Pr ° dUCed by Toy ° b ° °°- Ud > h «*« a thictoess of 1 88 un, with 4 
ni^u £m« «™ .222 H i 0 ' 2 ™ nUteS - The thuS C ° a,ed,iInl ™* irradiated by using a 400 W high pressure 
menrnty lamp (UVL-400P. produced by Riko Kagaku Sangyo Co.. Ltd.) for 10 minutes to effect preOminaor hardening 



- Composition for intermediate layer - : ! ~~ " 

Alryl memacrylate-methacrylic acid copolymer (molar ratio: 80/20, molecular weight 100,000) 
Ethylene oxide -modified bisphenol A diacrylate 
(M210, produced by Toagosei Co., Ltd.) 
1-Hydroxycyclohexyl phenyl ketone 
1 -Methoxy-2-propanol 



4g 
4g 

16 g 
16g 



£03491 The film was then immersed in an aqueous solution containing sodium styrenesulfonate (10% by mass) and 
sod.um hypoiodfte (Na!0 4 , 0.01% by mass) and irradiated by using a 40O W high pressure mercury lamp under an 
argon atmosphere for 30 minutes. The film thus obtained through irradiation with light was sufficiently washed with ion 
exchanged water to obtain a visible image receiving material 3 having sodium styrenesulfonate in the form of a graft * 
polymer on the surface. . ■ ** 

(Reference Example) 

SL^t!T ieP0 ^^ ne tere P htha,ate mm as used Examples 1 and 2 having been subjected to no treatment 
-was designated as a visible image receiving material 4 as-a reference example,— _ . 

[Evaluations] 

1 . Evaluation of drying speed of ink 

^T 1 • A ^ rop,et < 1 0 ^ L > of an aqueous ink (aqueous solution of rose bengal, concentration: 1 0 mg/L) was dropped 
on the visible image receiving materials 1 to 4 of Examples 1 to 3 and Reference Example and squeezed with a rubber 
roller A period of time (sec) until the ink was not blurred (i.e.. a period of time required for drying) was measured The 
results are shown in Table 1 below. 

2. Evaluation of Ink absorption property 

[0352J A droplet (1 0 ui_) of the same aqueous ink dropped on the visible image receiving materials 1 to 4 of Examples 
1 to 3 and Reference Example, and an area covered with the droplet was measured immediately after dropping and 
15 minutes after dropping. An area (mm*) where the droplet was spread (i.e., (area finally covered with droplet) - (area 
covered with droplet immediately after dropping)) was calculated. The results are shown in Table 1 below. 

3. Evaluation of ink coloration 

^« r ! P,et i10lxL) ° f the S8me a< » ueous fnk topped oh the visible image receiving materials 1 to 4 of Examples 
1 to 3 and Reference Example and squeezed with a rubber roller Immediately after dropping. The color density of the 
part, on which the droplet was dropped and squeezed off. was measured in terms of transmission density by using a 
Macbeth transmission densitometer with a filter for red. and the result was compared with the density of the part that 
had not been squeezed with a rubber roller. The results are shown in Table 1 below 
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4. Evaluation of printing with ink-jet printing apparatus 

SS^ raCtefS WGre f*? - ° n 0,8 Visib,e ^ receMn 9 materials 1 1» 4 of Examples 1 to 3 and Reference 
Example w,than aqueous ink havmg the following composition by using an ink-|et recording apparatus (PIXEL SET 
produced by Canon. Inc.). and images obtained were evaluated 2 hours after printing. The resX are shownin >S 



10 



- Composition of aqueous ink - 


Acid Red 87 (C.I. 45380) 
Glycol 

Ion exchanged water 


1.8 g 
10 g 
990 g 



IS 





Evaluation of drying 
speed 


: Evaluationof 
absorption property 


Evaluation of coloration property 


Period of time 
required for drying 


Area droplet 
broadened 


Density squeezed 
with rubber roller 


Density not 
squeezed with 
rubber roller 


Example 1 


3 sec 


0.08 mm 2 


0.95 


0.96 


Example 2 


3 sec 


0.09 mm 2 


0.92 


0.94 


Example 3 


2 sec. 


0.07 mm 2 


0.93 


0.95 


Reference Example 


270 sec 


4.2 mm 2 unevenly I 
broadened j 


0.11 


0.43 



25 



30 



40 



L^f.? , I W f u . n<terstood ,rom Tabte 1 ««« visible image receiving materials 1 to 3 according to the invention 
hadthefollovrtngfeatures. The inkwas not transferred even in a short period of timeafterprinting.andm^SemSSs 

absorption property. Excellent ink fixing property was obtained, and decrease in density due to squeezing was small 
W U ?w^l ^ a,Uati ,°" in P rintinfl ^ an "*+- recording apparatus, an image having high sharpness without 
= ^hT,T ' !? d 8 Pnn,ed ma " er haV ' n9 a h89n densl * and exceltent hue w ^s obtained. Therefore, it was under- 
stood that the visible image receiving material of the invention could be suitabV used for printing in a direct drawing 

J03S6J In the case where the visible image receiving material 4 (polyethylene terephthalate film without surface treat- 
ment) as Reference Example was used, on the other hand, it was found that the film has substantially no affinity with 
the aqueous ink. and the material could not exert the function as a visible image receiving material in the result of the 
same evaluations as in Examples 1 to 3. 
J03S7] As described in the foregoing, according to the visible image receiving material of the invention, such a visible 

S^^lLr - ena ' T b , 6 Pr ° Vided ^ haS " i9h ** abs OT»on property and high Ink fixing property, and is 
excellent in coloring property of a colorant 

45 

(Conductive Pattern Material] 
(Examples 4 and 5) 
so <Pfoduction of member having surface hydrophtlictty> 

[0358] Abiaxlallystretchedpolyethyleneterephthalatemm(A4100.produced 

^r^^ Wa « S ^ JeCte ? t0 a " OXy9en 9,OW discnar 9 e treatment by using a flat plate magnetron sputtering apparatus 
(CPS— 10-EP70, produced by Shibaura Eletec Corp.) under the following conditions. 



' Oxygen glow discharge treatm ent conditions 
Initial vacuum pressure: | 



1.2.x 10-a Pa 
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(continued) 



- Oxygen glow discharge treatment conditions - 


Oxygen pressure: 
RF glow discharge: 


0.9 Pa 

1 .5 kW, Treating time: 60 sec 



[0359] The film having been subjected to the glow discharge treatment was immersed In an aqueous solution of 
sodium styrenesulfonate (1 0% by mass) having been bubbled with nitrogen at 70«C for 7 hours. The film having been 
immersed was then washed with water for 8 hours to obtain a member having surface hydrophiliclty A having sodium 
styrenesulfonate in the form of a graft polymer on the surface. . 

[0360] The same procedures were repeated except that sodium styrenesulfonate was changed to aciylic acid to 
obtain a member having surface hydrophilicity B having acrylic acid in the form of a graft polymer on the surface. 

<Production of conductive pattern material 

[0361] Onto the members having surface hydrophilicity A and B thus obtained, a conductive ink for Inkjet recording 
with no affinity with water having the following composition as a fluid was discharged In the form of particles having a 
diameter of 30 ujti with an interval of 30 ujti by using an ink-jet recording apparatus to form a conductive material layer 
and thus conductive pattern materials of the invention were produced. 



- Conductive ink for ink-jet recording « 



Acrylic polymer (toluene solution, concentration: 40% by mass) 
Aluminum powder 

Conductive carbon black powder 
Xylene 




(Examples 6 and 7) 

[0362] Members having surface hydrophflicfty C and D were produced in the same manner as in Examples 4 and 5 
[0363] Onto the members having surface hydrophilicity C and 0 thus obtained, the same conductive ink for Ink-Jet 
recording as used in Examples 4 and 5 was used as an Ink for silk screen printing.and a conductive material layer 
was formed by silk screen printing to produce, and thus conductive pattern materials of the invention were produced 
[0364] As the screen, nylon monofilament X-XO, 420S was used, and a photosensitive material containinq a diazo 
resin and polyvinyl alcohol was used. 

[0365] The thickness of the conductive material layers after drying was 4 pm. 
[Evaluation] 

[0366] The conductive pattern materials thus obtained were evaluated for conductivity and wear resistance in the 
following manners. 

1. Conductivity 

[0367] The resulting conductive pattern materials were measured for surface resistivity by the four-probe method 
using LORESTA - FP (produced by Mitsubishi Chemical Corp.). The surface resistivities of the conductive pattern 
matenals of Examples 3 and 4 were 0.1 a per square, and those of the conductive pattern materials of Examples 5 
and 6 were 0.02 Q per square. Thus, it was understood that the materials were excellent In conductivity. 

2. Wear resistance 

[0368] The surface of the conductive pattern material having conductive fine particles adsorbed thereon was nibbed 
by using a cloth (BEMCOT, produced by Asahi Chemical Industry Co., Ltd.) moistened with water with hand for 30 time 
of reciprocation. After the rubbing operation, the surface thereof was observed with a transmission electron microscope 
(JEM-200CX, produced by JEOL Ltd.) in the same manner as in the foregoing at a magnification of 100,000 tt was 
found m all the conductive pattern materials of Examples 4 to 7 that a dense bump structure ascribed to the conductive 
fine particles was observed only on the region where the conductive material layer were formed by adsorbing the fine 
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particles as similar to the state before the rubbing operation, and thus it was confirmed that the dense bump structure 
on the surface was not Impaired by the rubbing operation. F*"uciure 
hSZ h.^ ^T« ed tH ,! ,or * 9 ? ,n 9- acco *ing to the conductive pattern material of the Invention, a minute pattern 
5 1 Id ^ th ^ Ca .? ^ ? ,a ' ned W " hOUt any P"**** «teps and expensive equipments even w£n 

i^SSS^JTT^ Wfth P ' Ural different mateHa,s ' and such 8 pattern material can £ 

andir^^ 



and excellent durability with a wide application range 
{Organic EL Element] 
(Example 8) 



'ESTSU^n 'J transparant pixel electrodes 102a, 102b and 102c were formed on a substrate 101 

of a PET film (produced by Panac Kogyo Co.. Ltd.) having a thickness of 188 pm by a photolithography techntaue 
The fransparen, pixel electrodes 102a. 102b and 102c formed a pattern having^ oflOC J! SHK5E2S 

JS J Sl ° 2 inSUtetin9 l3yer 1 03 W8S f0m1ec, amon9 tne ,rans P arent P'"«' electrodes by a photolithography tech- 

f 0372 ! Jl" ** f u ^ stra,e ma,erial navi "9 »"e transparent pixel electrodes 1 02a. 1 02b and 1 02c and the SIO, insulatina 
layer 1 03 formed thereon, the following photopolymerizable composition was coated with a spin coate anS^ * 
80-C for 2 minutes. The thickness of the film obtained was 0.4 pm after drying. The film was inadia^ ZT^ITaS 
""^ ' <UVUW0P - pr ° duced b * Riko Kagaku Sangyo Co.. Ltd.) for 10 minutest effectpra- " 



<Photopolymerizable compositlon> 



AUyl methacrylate-methacrylic acid copolymer (molar ratio: 80/20, molecular weight: 100,000) 
Ethylene oxide-modified bisphenol A diacrylate (M210, produced by Toagosei Co., Ud.) 
1-Hydroxycyclohexyi phenyl ketone 
1 -Methoxy~2-propanol 



4g 

*g 
16 g 
16g 



f^AJT J *5 ™ e ™ atenal was then Versed in an aqueous solution containing sodium styrenesulfonate (10% 
by mass) and sodium hypoiodite (NaCIO, 0.01% by mass) and irradiated by using a 400 W high pressure rnVrcu* 
lamp under an argon atmosphere for 30 minutes. The film thus obtained through irradiation with light was sufficient* 

thf ^L^t C T a T^ a red °'? anlc EL materfal < red EL materia ' ^own below was printed on a region of 
pi mfl^l ? ii T ° be * ^ ,,9ht emfttlng regl ° n by the lnk ** method - ln tha manner, a green organ" 

mate " al ,J ^ u,d was P" nted ™ a ™9ion of the hydrophilic surface to be a green light emitting region and a blue 

^^^ eTiat ,lqUW ^ Pnnted ° n 8 re9,0n ° f the hydr °P hWic surfac * to be a b ' ua emitting region, by the 
<Red organic EL liquid> 

[0375] Cyanopolyphenylenevinylene precursor (produced by Cambridge Display Technologies, Inc.) 
<Green organic EL liquid> 

[0376] Potyphenylenevinylene precursor (produced by Cambridge Display Technologies, Inc.) 
<Btue organic EL liquid> 

[0377] Polyphenylenevinylene and polyalkylphenylene precursor (produced by Cambridge Display Technologies, 

I 03 ™! ^ A i ter 4^ t ' n9, * WaS drfed at 60 ° C for 20 mlnutes to form or Sanic compound layers (organic light emitting 
layers) 105a. 105b and 105c corresponding to pixels of three colors. emming 
[0379] Finally, an MgAg reflective electrode 106 as the second electrode was vapor-deposited to a thickness of 0.2 
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jim to obtain a full color EL element of the Invention. 
(Comparative Example 1) 

[0380] A full color organic EL element of Comparative Example 1 was produced In the same manner as In Example 
8 except that the photo-graft polymerization layer was not provided. 

(Example 9) 

[0381] As shown In Fig. 2, ITO transparent pixel electrodes 202a, 202b and 202c were formed on a substrate 201 
of quartz glass having a thickness of 1 mm by a photolithography technique in the same manner as In Example 8. The 
transparent pixel electrodes 202a, 202b and 202c formed a pattern having a pitch of 1 00 jim and a thickness of 0.1 jim. 
[0382] Gaps among the transparent pixel electrodes 202a, 202b and 202c were filled with a resin black resist 203 
to obtain a substrate material having a structure for a light shielding layer and prevention of dripping of an Ink formed 
by photolithography. The black resist was adjusted to 40 ujti for width and 1 .0 jim for thickness. 
[0383] Thereafter, a hydrophiUc surface (hydrophilic graft layer) 204 was produced on the substrate material by using 
the same photopolymerizable composition as in Example 8. 

[0384] The same red organic EL liquid as used In Example 8 was printed on a region of the hydrophilic surface to 
be a red light emitting region by a screen printing method using a silk screen pattern produced to transmit an Ink In 
parts corresponding to the transparent pixel electrodes 202a, 202b and 202c on the substrate material 201. In the 
similar manner, the same green organic EL liquid as used in Example 8 was printed on a region of the hydrophilic 
surface to be a green light emitting region, and the same blue organic EL liquid as used in Example 8 was printed on 
a region of the hydrophilic surface to be a blue light emitting region, by the screen printing method. 
[0385] Finally, an MgAg reflective electrode 206 was vacuum vapor-deposited to a thickness of 0.2 pum to obtain a 
full color EL element of the invention. 

(Comparative Example 2) 

[0386] A full color organic EL element of Comparative Example was produced in the same manner as in Example 9 
except that the hydrophilic graft layer 204 was not provided. 

<Evaluation> 



[0387] The full color organic EL elements of Examples 8 and 9 and Comparative Examples 1 and 2 were evaluated 
for sharpness and adhesion strength of the pixels by the evaluation methods and evaluation standards shown below. 
The results obtained are shown in Table 2. 

1. Sharpness 

- Evaluation method - 

[0388] The surface of the full color organic EL element was observed by a microscope, and the sharpness of the 
pixels was visually evaluated. 

- Evaluation standard - 
[0389] 

A: The boundary between the organic compound layer and the surrounding region was sharp. 

B: The organic compound layer blurred over the surrounding region, and the boundary was not clear. 

2. Adhesion strength 

- Evaluation method - 

[0390] The surface of the full color organic EL element was cut to a grid pattern with an interval of S mm with a cutter 
knife with a load of 200 g. An adhesive tape having a polyester base and a width of 20 mm (NITTO TAPE, produced 
by Nitto Denko Corp.) was adhered on the cut pattern and then peeled off at a constant speed, and the degree of 
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deletion of the EL layer (organic material layer) was then evaluated by observing with a microscope. 

- Evaluation standard - 

[0391] 

A: Completely no peeling due to the tape test was observed. 
B: Significant peeling due to the tape test was observed. 



Table 2 





Sharpness 


Adhesion strength 


Example 8 


A 


A 


Comparative Example 1 


B 


B 


Example 9 


A 


A 


Comparative Example 2 


B 


B 



I0392J It was understood from the foregoing results that the organic EL element of Examples 8 and 9 were excellent 
In sharpness of the pixels and adhesion strength of the pixels. *"»"eni 

(Example 10) 

I?! 31 k ? f h o«." l 1 a ° ,ranSparent P*el electrodes 302a. 302b and 302c as the first electrode were formed 

on a substrate 301of a PETfifrn (produced by Pahac Kogyo Co., Ltd.) having a thickness of 388 pm by a photottthog- 
"£* ^ n,que - ™ e transparent pixel electrodes 302a. 302b and 302c foimed a pattern having a pitch of 100 umr 
and a thickness of 0.1 |im. ^ 

SSe* 1 A " S '° a inSU ' a,,n9 teyer 303 was formed ,he "ansparent pixel electrodes by a photolithography tech- 

f 0395 !^? 16 substrate material having the transparent pixel electrodes 302a. 302b and 302c and the SiO a insulating 
layer 303 formed thereon was immersed in the following solution for 30 seconds and then taken out therefrom The 
Mvfin^^w^K ' n a " ° Ve " 31 8 °° C f ° r 1 minUte and then subjected to prelimina.y hardening by irradiation of 
UVIight (400 W high pressure mercury lamp, irradiation time: 10 minutes) to provide an intermediate layer 304 having 
a intckness of 0.05 |un. 0 



^Composition for Intermediate Layer> 



Allyl methacrylate-methacryiic acid copolymer (molar ratio: 80720. molecular weight: 1 00,000) 
Ethylene oxide-modified bisphenol A diacrylate (M21 0, produced by Toagosei Co., Ltd.) * 
1-Hydroxycyclohexyl phenyl ketone 
1-Methoxy-2-propanol 



ig 
ig 

0.4 g 
100 g 



[0396J Thereafter, the substrate material was immersed in the following composition for photo-graft polymerization 
in a g ass vessel formed with PYREX, a registered trademark. The vessel was replaced with an Ar gas and irradiated 
by using a 400 W high pressure mercury lamp (UVL-400P, produced by Riko Kagaku Sangyo Co.. Ltd.) with a distance 
between the glass vessel and the mercury lamp of 10 cm for 60 minutes. The substrate thus irradiated was then 
immersed in acetone for 30 minutes to remove a polymer that was not grafted on the surface, so as to form a surface 
having a monomer changing from hydrophobicity to hydrophilfcity (graft layer) 305 on the surface of the substrate 
material. 



<Composition for photo-graft polymerization > 


2-EthoxyethyJ acrylate 
1 -Methoxy-2-p ropanol 
Benzophenone 


100g 
100g 
4.5 g 



50 



10 



15 



20 



30 
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10397] The substrate was then immersed in a 10% by mass methyl ethyl ketone solution of 2,6-bistrtchloromethyl- 
4.(p-(N,N-di(ethoxycarbonylmethyl)amino)phenyl)-triazine as a photo acid generating agent for 5 minutes. 
£0398] A silver salt film for contact exposure was produced In such a manner that only the regions of the graft layer 
on the transparent pixel electrodes 302a, 302b and 302c were subjected to transmission exposure and was made in 
contact with the surface of the substrate material having the graft layer 305 formed thereon with accurate positioning 
The assemb V was irradiated by using a 400 W high pressure mercury lamp with a distance of 20 cm for 5 minutes 
According to the procedures, only the regions of the graft layer on the transparent pixel electrodes 302a, 302b and 
302c were made to have hydrophilicity, so as to form hydrophilfc regions 306a, 306b and 306c. 
[0399] A liquid containing a red organic EL material (red EL material liquid) shown below was printed on the ny- 
drophific light emitting region 306a by the Ink-jet method. In the similar manner, a green organic EL material liquid was 
printed on the hydrophilfc light emitting region 306b, and a blue organic EL material liquid was printed on the hydrophilfc 
tight emitting region 306c, by the ink-jet method. 

<Red organic EL liquid> 

[0400] Cyanopolyphehylenevinylene precursor (produced by Cambridge Display Technologies. Inc.) 
<Green organic EL lfquid> 

[0401 J Polyphenylenevinylene precursor (produced by Cambridge Display Technologies, Inc.) 
<Blue organic EL liquld> 

[0402] Polyphenylenevinylene and polyaikylphenylene precursor (produced by Cambridge Display Technologies, 
Inc.) * 1 

[0403] After printing, it was dried at 60«C for 20 minutes to form organic compound layers (organic light emitting 
layers) 307a, 307b and 307c corresponding to pixels of three colors. 

[0404] Finally, an MgAg reflective electrode 308 as the second electrode was vapor-deposited to a thickness of 0.2 
ujti to obtain a full color organic EL element of the invention. 

(Comparative Example 3) 

[0405] A full color organic EL element was produced in the same manner as in Example 10 except that the Interme- 
diate layer and the photo-graft polymerization layer were not provided. 

(Example 11) 

[0406] As shown in Fig. 4, ITO transparent pixel electrodes 402a, 402b and 402c as the first electrode were formed 
on a substrate 401 of quartz glass having a thickness of 1 mm by a photolithography technique in the same manner 
as in Example 10. The transparent pixel electrodes 402a, 402b and 402c formed a pattern having a pitch of 100 urn 
and a thickness of 0.1 um. 

[0407] Gaps among the transparent pixel electrodes 402a, 402b and 402c were filled with a resin black resist 403 
to obtain a substrate material having a structure for a light shielding layer and prevention of dripping of an ink formed 
by photolithography. The black resist was adjusted to 40 jim for width and 1 .0 |im for thickness. 
[0408] Thereafter, an intermediate layer 404 and a graft surface (graft layer) 405 were produced on the substrate 
material by using the composition for forming an intermediate layer, the composition for photo-graft polymerization and 
the photo acid generating agent, which were the same as those as in Example 10. 

[0409] Hydrophilfc surfaces 406a, 406b and 406c were formed only on the regions of the graft layer 405 on the 
transparent pixel electrodes 402a, 402b and 402c in the same manner as in Example 10. 

[0410] The same red organic EL liquid as used in Example 10 was printed on the hydrophilfc surface 406a By a 
screen printing method using a silk screen pattern produced to transmit an ink in a region corresponding to the hv- 
drophlfic surface 406a. . 
[0411] The same green organic EL liquid as used in Example 10 was printed on the hydrophiOc surface 406b, and 
the same blue organic EL liquid as used in Example 10 was printed on the hydrophilfc surface 406c, respectively by 
a screen printing method in the same manner as the red organfc EL liquid. 

[0412] After printing, the substrate material was heated to 60°C for 10 minutes to form organfc compound layers 
(organic light emitting layers) 407a, 407b and 407c corresponding to pixels of three colors. 

[0413] Finally, an MgAg reflective electrode 408 as the second electrode was vacuum vapor-deposited to a thickness 
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, of 02. urn to obtain a full color organic EL element of the invention. 
(Comparative Example 4) 



^L, A «!2 STnSK5u ?' ement ^ comparative Example 11 was produced in the same manner as In Example 
11 except that the Intermediate layer and the photo-graft polymerization layer were not provided. 



(Example 12) 



[04151 On "substrate material formed by providing ITO transparent pixel electrodes on the same PETfilm substrate 
as in Example 10. the following composition for forming a layer exhibiting a polymerization Initiating function (potym. 
erizablelayeOwasco^ 

for forming the polymenzable layer coated thereon was irradiated with UV light MOO W high pressure mereurv 
irradiation time: 10 minutes) to effect preliminary hardening. ' Pressure mercUfy ,amp » 



<Composition for polymenzable layer> 



Ally! methacrylate-methacrylic acid copolymer (molar ratio: 80/20. molecular weight 100,000) 
Ethylene oxide-modified bisphenol A diacrylate (M210, produced by Toagosei Co., Ud.) 
1-Hydroxycydohexyt phenyl ketone 
1 -Methoxy-2-propanol 



4g 
4g 
1.6 g 
16 g 



104161 An aqueous solution of sodium styrenesutfonate (30% by mass) was coated on the surface of the substrate 
matenal by using a rod bar # 12, and a PET film having a thickness of 25 urn was laminated thereon without drying 
A mask pattern having chromium deposited thereon to effect transmission exposure only on the region of the craft 
layer on the transparent electrodes was accumulated on the substrate material, and the assembly was irradiated wftL 
UV light from the above (400 W high pressure mercury lamp, irradiation time: 10 minutes). After the irradiation of light 
the mask and the laminated f8m were removed and washing with water was carried out to form hydrophlDc regions on* 
which sodium styrensulforate has been grafted only on the transparent pixel electrodes 

J?* 1 * subs . ,rate was «h«i immersed in the same red organic EL liquid as used in Example 10. and 

hus the red organic EL liquid was selectively attached to the hydrophilic regions to form an organic compound layer 
[0418] FinaHy. an MgAg reflective electrode 408 as the second electrode was vacuum vapor-deposlted to a thickness 
of 0.2 nm to obtain a full color organic EL element of the invention. «tn«*ness 



<Evaluatk>n> 



[04191 The full color organic EL elements of Examples 10. 11 and 12 and Comparative Examples 3 and 4 were 
evaluated for sharpness and adhesion strength of the pixels by the evaluation methods and evaluation standards 
shown below. The results obtained are shown in Table 3. «anoarus 



1. Sharpness 

- Evaluation method • 



[04201 The surface of the full color organic EL element was observed by a microscope, and the sharpness of the 



pixels was visually evaluated 
- Evaluation standard 
[04211 



A: The boundary between the organic compound layer and the surrounding hydrophobic region was sharp 

B: The organic compound layer blurred overthe surrounding hydrophobic region, and the boundary was notdear. 
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2. Adhesion strength 

- Evaluation method - 

Lnt 221 ^ SU J f ™ f th V U " C °J° r ° r9anl ° EL e ' ement was cut to a 9 rid P attem an of 5 ™ with a cutter 

fl W ^ a ^ ad of 200 9' An adhesive tape having a polyester base and a width of 20 mm (NnTO TAPE, produced 
by rsmto Denko Corp.) was adhered on the cut pattern and then peeled off at a constant speed, and the degree of 
deletion of the EL layer (organic compound layer) was then evaluated by observing with a microscope. 

- Evaluation standard - 
[0423J 

A: Completely no peeling due to the tape test was observed. 
B: Significant peeling due to the tape test was observed. 



Tables 





Sharpness 


Adhesion strength 


Example 10 


A 


A 


Comparative Example 3 


8 


B 


Example 11 


A 


A 


Comparative Example 4 


B 


B 


Example 12 


A 


A 



[0424J It was understood from the foregoing results that the organic EL elements of Examples 10 to 12 were excellent 
in sharpness of the pixels and adhesion strength of the pixels. 

[0425j According to the organic EL element of the Invention, such an organic electroluminescence element can be 
provided that is exceDent in sharpness and durability of pixels and can be conveniently subjected to uniform and local 
patterning. 



Claims 

1 . A visible image recerving material comprising a support having on at least one printing surface thereof an imaae 
receiving layer having a hydrophilfc graft chain. 

2. A visible image receiving material according to claim 1 , wherein the Image receiving layer comprises the hydrophilfc 
graft chain bonded to a surface of the support or a surface of an intermediate layer provided on the support. 

3. A visible Image receiving material according to daim 1 , wherein the hydrophilfc graft chain is bonded to a surface 
of the support or a surface of an intermediate layer provided on the support at an end of the graft chain, and a 
graft portion exhfoiting hydrophilicity is substantially not crosslinked. 

4. A visible image receiving material according to claim 2, wherein the intermediate layer comprises a layer containing 
a compound exerting a polymerization initiating function. 

5. A visible image receiving material according to daim 1 . wherein the image receiving layer comprises a layer that 
receives an aqueous ink. 7 

6. A conductive pattern material comprising a member having surface hydrophilicity and comprising a support having 
at an entirety of at least one surface thereof a hydrophilfc graft chain, and a conductive material layer formed 
thereon comprising a conductive materiallocally applied and adsorbed thereto. 

7. A conductive pattern material according to claim 6, wherein the member having surface hydrophilicity comprises 
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the SSSJ" 10 9raft Chaf " b ° nded 10 8 SUrfaCe ° f * e SUpp0rt ° r a Surface of an ,nterTnad,ata "Ver provided oh 

*' ^!nn^o, Patte T ma,e . rial acco,din 9 10 c,alm 6 . "herein «"e hydrophUie graft chain is bended to a surface of 

nortZ^h^l H f 6 !l 8 ? '" tem r ,ia,e ,8yer provided on tne su PP° rt at a " e " d of *»e 9«ft chain, and a^aft 
portion exhibiting hydrophllidty is substantially not crosslinked. 

9 •£i££?^ Patlem ma,ena ' acC0,din9 ,0 c,aim 6 - herein the conductive material comprises conductive fine 

10. A conductive pattern material according to daim 6, wherein the conductive material layer Is formed bv discharalm. 
the conductive materia, in a fluid form from an ink-Jet recording head in a pattern 1^i2S^wS^SS 
apparatus, to locally apply the conductive material to the member having surface hydrophHld^ 

11. An organic electroluminescence element comprising in the following order 

a substrate having a first electrode formed thereon, 

a hydrophilic surface having a hydrophHic graft chain provided on the substrate 

12. An organic electroluminescence element according to claim 11. wherein the hydrophilic surface comprises the 
ffSi^ ^ t0 8 SUrfaCe °' * e ** e,eC,r0de ° r a surfaca of aVinterrnediateXer p^^ on 

TnZSZ of e tL^. U ^ SC r^ C,em f m *? ° rdin9 ,0 C,8im 11 ' wh erein the hydrophilic graft chain is bonded to 
nr»nT- ! e'«*«>de or a surface of an Intermediate layer provided on the first electrode at an end of the 
graft cha.n, and-a graft portion exhibiting-hydrophHfcity-is substantially^ crossHnked. ™ 

- "* Slv^ e ^ 0 ^^<^^^t^^ngto clain 11 . wherein the organi c compound layer is formed by 
S a Sl 9 ^ ° mPOS t >n " 8 ^ tOT fo ^h^9inic^on^undTa^^ 
in a pattern using an mk-jet recording apparatus, to locally apply the composition to the hydrophilic surface. 

15. An organic electroluminescence element comprising in the following order 
a substrate having a first electrode formed thereon, 

on tfTe^tetSr ,0rmati ° n ° f 8 h y dro Ph«icmydrophobic region by application of energy is possible provided 

at least one organic compound layer including an organic light emitting layerprovided on the hydrophilic region 
after forming thereof to the first electrode by imagewise application of energy to the surface and 
a second electrode provided on the organic compound layer. ' 

16 ' ^n 98 ^ 8 ! 8 ^'^ 6808 ^ 8 eleme^, accordin 9 to c,aim 15. wherein the hydrophHic region Is formed by appn- 
oatfonofheat supply ofanacid. or irradiation of a radiation ray imagewise on a surface having a polymercom^Kl 
including a functional group whose hydrophilidty/hydrophobicity is changed by heat, an acid. oTaTdiattoTraT 

17. An i organic electroluminescence element according to claim 1 6. wherein the functional group whose hydrophilidtv/ 

™ 1?^ 18 C l 8n98d iS 81 ,8aS, ° ne SeleC,e ° fr0m me 9 rou P con8te,,n 9 °' a secondary ai^sE* 3 
group, a tertiary caitoxylate ester group and an alkoxyalkyl ester group. 

18. An organic electroluminescence element according to daim 1S. wherein the hydrophilic region is formed by bn- 
l^^TgZp 8 radia,i ° n ^ ° n 8 SUrf8Ce h8Ving b88n C ° n,aCt Wlth a hydrophHic compounThWng^ 

19. An organic electroluminescence element according to daim 18, wherein the hydrophHic region is formed on a layer 
containing a compound exerting a polymerization initiating fundion which layer is provided on the first electrode. 
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2^T.™ I !S eSC f nCe „ e !r nt r*** IO C,aim 15 ' wherei " the or 9anlc compound layer b formed by 

,™ r P f l , n 8 " U j d ,0mi f ° r f0m " n9 ,he ° rganic c «""PO»«o 'ayer from an ink-jet recording he2 

In a pattern using an ink-jet recording apparatus, to locally apply the composition to the hydrophflic region 
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